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1 Dr. BROOK TAYLOR's 
5 METHOD 


PERSPECTIVE 


MADE EASY; 


Both in TuRORY and Pract ICE: 
In T W 0 B O Oo K 8. 


Rep "2 «1 6 0 Tor 8 
An Arrzetrr to make the Anr or PERSPECTIVE eaſy and familiar : 
I j0O adapt it intirely to the Ax Ts or DESIGN; 


And to make it an Ex TERTA LIVING STUDY to any GENTLEMAN who 


WEE; K ant chuſe 10 polite an Amuſement, 


On 


1 40 PxRSPECTIVE TO THEIR MATESTIES, 5 


And Fellow of the Ror ar. and - ANTIQUARIAN Societies. 


Aa. 


ILLUSTRATED WITH MANY CorrzEKPIAT E 5, 
Correaly Bagrars ed under the na $ Inde gion. 8 


8 1 


„ 


* 


' The THIRD EDITION, with ſeveral Additions os ſinprovements 5 


8 * Pradlice [of Painting] ought alvays fo be built on a rational Theory, | 


of « which PERSPECTIVE 1s both the Guide and the Gate, and, without which, 


it is impoſſible to Fr either in Deſigning, or in any of the Arts depending = 


thereon. i MY ee DA Vinet 8 ee p. 36. 


'B o O K 
fs” 0 N D- '0-. N: 


Printed for the Aurhox: And Sold 5 1 parxx, at 9 Mews 
Gate; T. LoNGMAN, in Patern flieg g J. WIL kIE, St. Paul's- 
Church-Vard; T. Davizs, in Ruffel- Street, Covent-Garden; 
BnorhERTON and SEWELL, | in Cornbill; and I. TAYLOR, * 


Holborn. 


M DCC LXVIII. | 


JOSHUA KIRBY, "of 


* 4 #7 
7 — 2 3 N 
"a 1 er — — — . 
= * e : ö Fs P * „ 
4. 4 "Y 


J 


be: 9 — jv. 
3.6 * » 2 

DF NG FY 
Gr LP. 


W 


A > . 
* * 
F 
* * i 
7 if 
* 
17 
* 
- 
- 1 7 
0 8 
/ "Y 
"op 2 
4 -— 
\ 
- | 
| 2 
- ' ? 
: : 4 
— 7 . * 
s . 
* | | 
1 
% 1 
f * 
| - 
* 
* ; : 
: 
* ” * 


't 17 . 3 1 4 
* 1 4 p war . _— F 
« +238 
ty 
6 *; . 8 ih 13 5 * ! 


4 


. 
. 
i 
P 
* 
, 
. 
4 ; 
— 
' 
9 
« 
* : 
i 
4 * 
* 
7 
2 - 
* „ 
a \ 
z 
/ 
= 
* 
* 
* : 
. 
o 
. 
8 
, * 
# 
- * . 1 A 
— —-— — ũ——— 2 2 m 8 ; 
. 1 a —— — rn — OO" . N 
8 — — W n Oo 
3 9, 5 4 i , R ; , . m p 3 7 
4 a . —— 322 . 34 22 me #642 ee eee w_— — e * 4 
L : 1 * : - n * 
2 p B 2 
. 
a —_— Ow. OI" 1 ( Fe * 2 * _—_— -Y * U n 1 8 pn 2 
« N * th. 4 * I „ r — RY * *** PY r — 
1 _— «a * Ree * 5 — * * »» —— — r 
- Page pg rn gag: | e 


Mr. 
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F your e Knowledge and Geiiius ; in 


3 F the Art of Painting did not entitle you 
3 to a Dedication of the following ＋ HE ORY 
of PERSPECT IVE, the great Obligations, which 


I am under for your Friendſhip and Favour, 
would claim not only this, but every other 
Token of my Gratitude and Affection. But 


oy, this Work in a peculiar Manner has a Right to 


your Patronage and Protection, as it was You 

who firſt encouraged n me to write upon the Sub- 
jeck: and if it has any Merit, the Public, in 
ga great Meaſure, are obliged to You for it. 
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| Dedicators, by attempting a Panegyric upon 
pear like F lattery, and offend your Modeſty : = 


inimitable Performances: are greater Inſtances of 


: „ ou 
7 Se een 


n 3 — 
5 , — 
— — —Bͤͤ— — FFP 


4 ; 
w_—_ —— 2 —o 


DEDICATION. 


1 ſhall not follow the common Method of 


your amiable Qualifications; ; which might ap- 3 
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I ſhall only beg Leave to fay, that your own 
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* KAY 2 I S 1 
1 22 126 


3 
nnn 


your Genius i in the Arts of Deſign, your Know- 
ledge of the Human Paſſions, and your Con- 

tempt of Vice and Folly, than! it is in my Power b 
to expreſs; ; and that, 


T7 am, SIR, 
With the greateſt Efteem and Gratitude, = 
7 our moſt obliged, 


And obediem S, ervant, 


Mach, 155%. JOSHUA KIRBY. 
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P R E F A C E. 


den) HE many „Treat ies already at hed. 8 Prxsprc- 


Ae TIVE, 2 make it appear needleſs to augment the 


We T * number; it is therefore neceſſary to give the reaſons 25 
that induced me to undertake ſuch a work, 

EN" The & fign of the following Treat! . Is, by exhibiting 

A New SYSTEM oF PRACTICAL PERSPECTIVE, to make this 

hitherto intricate, but uſeful art, eaſy and familiar: to dreſs it in the 


moſt fimple garb, that its parts may be clearly ſeen, and its whole 
defign (ſo for as it relates to painting, &c.) eafily underſtood. For 
certain it is, that no ſubjeft hath been treated in a worſe manner than 
this, notwithſtanding the many volumes which have been wrote upon 
it; ſome purely mathematical, and therefore unfit for the generality of 
perſons who are concerned in the arts of defign ; others wholly me- 


SAKS 


chanical, made up of incoherent ſchemes, unapplicable examples, and 


uch a confuſion of unneceſſary lines, as tend only to puzzle and diſ- 
courage the learner. My intention, therefore, is to ſteer between the 
abſtruſe mathematical reaſoning of ſome, and the tedious and falſe 
explications of others ; and from thence to produce a Syſtem of Per- 
Iſpective upon certain and Angie principles, 680 to be underfiaod and 
applied. to Practice. 


This 


— — 
wowanonlh; au — « -4 * * ney 5 


3 


2 
1 
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: 
i 


— — — — 


n A 6k 


This is @ general account of the following work, which is the pro- 
duct of ſeveral years ſtudy and application: and how I have ſucceeded 
in the attempt is ſubmitted to the candour of every ingenuous reader. 


But that ſuch an undertaking was neceſſary, is ſufficiently teſtified by 


the many eminent painters, and other ingenious artiſts, who perſuaded 


me to proſecute my deſign, and have * encouraged the you” : 


cation of this work. 


7 have entitled this Treatiſe Dr. BRooK TavLon's PERSPEC- 


| TIVE, &c. out of gratitude to that ingenious author, for furniſhing 


me with principles to build upon; and becauſe his, though a very 


ſmall pamphlet, is thought the moſt correct, conciſe, and comprehenſive 
book upon the ſubjeft. I have not proceeded exactly in his method ; 
for that was not agreeable to my plan: nor have I explained bis 3 
propoſitions, theorems, &c. in a regular manner; fince that alſo was 
inconſiſtent with the order of my work : but I have had regard to 
his principles in general, ſo as to make his meaning more intelligible, 
and that kind of perſpective of more univerſal uſe. This Book of 
Dr. TayLoR's was firft publiſhed in the year 1715, and was intitled 
LIN RAR PERSPECTIVE; and, in the year 1719, he publiſhed ano- 
_ ther ſmall Tra, which he called New PRINCIPLES OF LINEAR 
PERSPECTIVE ; and which he intended as an explanation of his firſt. 
treatiſe. But, notwithſtanding both theſe treatiſes are ſo curious and 


uſeful, few have been able to underſtand his ſchemes ; and when they 


| have underjlood them have been as much . fo p them to 
Practice. 


In the gear 1738. Mr. HAMILTON favoured” the world with 
Lao volumes in folio, intitled STEREOGRAPHY, which be has ex- 
plained in the manner of Dr. TayLoR, and which, though a very 
learned and elaborate work, and worthy the peruſal of every good ma- 
thematician; yet I may venture to affirm, that but very few of thoſe 
perſons who are ſtudents in the arts of deſign can comprehend it; and 
Were they qualified with a ſufficient flock of mathematical knowledge, 
it would take up more time than they either could or would chuſe to 
ſpare. However, 1 25 n; — that 1 think it the 
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beſt ſyſtem of Mathematical Projection *, that ever Was, or perhaps, 


ever will be made public; and I ſhould be very ungenerous in not con- 


feling that it has been of great ſervice to me in ſeveral parts of my 


work ; and that I am indebted to him for ſome things which I ſhould 
not have thought of, had not that ingenious gentleman pointed them out 
to me; and I hope, that this publick acknowledgement will prevent the 


imputation of plagiariſm, and be a ſufficient ſatisfattion for the liberties 
taken with his Wore. 15 1 1 


The plan, which I have proceeded upon in the proſecution of my . 


defign, is this: I have divided the whole work into two books ; the 


firſt ] have called A cOMPLEAT SYSTEM OF PERSPECTIVE, which 
contains the theory and its application to practice; and the ſecond, 
Taz PRACTICE or PERSPECTIVE, which contains the practical part 
only. This method of treating the ſubje& ſeemed to me the moſt eligible ; 


becauſe there are ſome who do not hike to take things for granted, but 


chooſe to be convinced by demonſtration, and to have the reaſon of 
things explained upon certain principles. For ſuch, I intend the firſt 
book : and for others, who either want time or capacity to go regularly 
through the theory, I have wrote the ſecond book ; that ſuch perſons 
may be enabled to determine the appearances of all kinds of objetts upon 
the picture with the greateſt eaſe and expedition; ſo that the whole 
| together (if I am ſo happy as to have ſucceeded in my Attempt ) may 
be called a Compleat Syſtem of Perſpective, ſo far as it relates to the 


art of painting, &c. 


In the firff and ſecond chapters of the firſt book, I ſuppoſe my reader 


a mere novice, not only in perſpective, but in every thing which it is 


neceſſary he ſhould know as previous thereto ; and therefore I have 


begun with an explanation of mathematieal inſtruments, and have ſhewn 


their different uſes; after which I have explained a few geometrical 
definitions and Propoſitions, and from thence I have proceeded to ſhew 
how to deſcribe (m a mechanical manner } ſuch geometrical figures as 


may occur in the following Work. And becauſe perſpective is an optical 


ö 


* MATHEMATICAL PROJECTION comprehends all kinds of projection 


| whatſoever ; ſuch as the projection of the ſphere, the cylinder and its ſections, 
conic ſections and the like. 3 


ſcience, 


vii 


| viii | is | P R E F A C E. 

1 ſcience, Phave given ſome ſhort ahſtracts from the moſt eminent writers 

upon opticks ; by which means the unlearned reader will have a general 
notion of the eye and the nature of viſion, the reflection and ręfraction 
of the rays of light, and of the cauſe of colours. I ſay the unlearned 

reader, becauſe I do not preſume to give inſtructions to perſons who 
are well acquainted with the mathematicks or philoſopby, but only to 


ſeeing the foundations upon which perſpective is built; and therefore, all 


of my readers, as an imperfect abſtratt of what they are much better 
acquainted with than myſelf. F 


big. 1. Of Objects which are in Planes perpendicular to the Pic- 
Ground; and 3. Of Objects which are in Planes inclined to the 


diſpoſed ; that is, they muſt be either perpendicular, parallel, or inclined. 
And every example, which I have produced, is immediately applied to 
practice, and by that means the theory and practice are ſo cloſely con- 

netted, that they ſerve to explain each other, and to fix both very y 6 

in the memory. ee Lb, 5 Os _ 


And thus having explained the theory and general practice of per- 
ſpective, I have in the fourth chapter of the ſame book, confidered the 
different kinds of perſpective, vis. when the picture is either perpendi- 

cular, parallel, or inclined. The perpendicular picture is what 1s com- 
monly made uſe of, and is placed perpendicular to the ground; the parallel 


and the inclined picture is ſuppoſed to be inclined to the ground, and is 


determining the repreſentations of any objetts upon domes, vaulted roofs, 

and other uneven ſurfaces, by means of reticulation or net-work ; which 

zs all that is contained in this chapter. The fifth chapter of the ſame 

_ book contains the perſpective of ſhadows, bath in theory and ne + 
1 1 l 
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fuch as are ignorant in theſe matters, but are nevertheleſs defirous of 


that hath been hitherto advanced, may be omitted by the learned part 


We third chapter of the ſame book begins with an introduction to 
perſpeftrve, which I have endeavoured to explain in a familiar manner, 
6 ſuch objects as we are every day converſant with; and then I have 
proceeded to the theory, which I have ranged under the following heads ; 
ture: 2. Of Objects which are in Planes perpendicular to the 


Ground: becauſe there are no other ſituations in which objects can be 


picture is placed parallel to the ground, (ſuch as cielings and the like; 


4 1 rather more curious than uſeful. T have next given an eaſy method of + 


I JJ QB: ix 
1 and this I have treated in the very ſame manner as the perſpedt ive a 
F F objects: fo that what is contained in this chapter is deducible from a 

'Y what hath been already advanced in the third chapter, and follows 

B like fo many corollaries from thoſe general propoſitions. The ſixth chapter : 
Y of the ſame book contains ſome general inſtructions for chooſing a proper | 

þ _ diſtance for the eye, &c. and the bad effetts of viewing a picture from 
2 any other than the true point of fight ; and the ? phone and laſt chapter 

1 zs principally copied from Mr. HAMILTON, and contains an explanation 

2 of aerial perſpective, the Chiara Oſcura, and keeping in pictures. 

1 And thus having gone through the theory, I have proceeded to the ſecond 

1 book, which contains the practical part only; in which I have obſerved 

; much the ſame order and method as in the theory, and therefore that 


needs no farther explanation. 


A The figures I have made choice of, to demonſtrate and explain this 
Y Syſtem of Perſpective, are not ſet off with ornaments, to attract the eye, 
| but are done with ſimplicity, to inform the underſtanding ; and they are 
fuch as every common mechanic. has clear and determinate ideas of, and 
conſequently of the moſt univerſal uſe : for the SQUARE, the TRIANGLE, 
and the CIRCLE, are not only the foundation of moſt geometrical figures, 
but are alſo the ſimple materials of ſhapes in general, and of which regu- 
lar buildings in particular, are always compoſed. And I may, without 
the leaſt arrogance, affirm, that, had the ſeveral writers upon per- 
ſpeftive ſhewn how to find the repreſentations of thoſe three figures only, 
upon different planes, and in various ſituations, their works would have 
been more intelligible, and of much more ſervice, than they now are with 
fuch a multiplicity of ornamental ſchemes and unapplicable examples. 
In ſhort the principles of perſbectiuve are few and fimple, and therefore 
to explain them by a great number of ornamental figures, would ſerve 
only to divert the eye and miſlead the judgment, and to make that appear | \ 
obſcure and difficult, which in its own nature is extremely clear and 
40. os 
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And here it may not be improper to obſerve, that the learner is deſired 
to draw out every figure as he proceeds, which will help to fix them 
in his memory, and to make their explanations more eaſy and familiar to 
him. It is a method I have ahvays practiſed myſelf, with ſucceſs ; 
therefore think it may be of ſervice to others : however, thoſe who by 
an extraordinary capacity, can carry on a'long train of ideas ede, 

. an 
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9 „1 
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and can recollect, compare, and combine them as they pleaſe, ed nod 
give themſelves this trouble. e 


Tig is a general account of the following work : but before I quit 
the ſubject, I ſhall beg leave to ſay ſomething upon the uſefulneſs of per- 


ſpeftive to every perſon that is any ways concerned in the arts of deſign, 
and to recommend the fludy of it in particular to every TYRo in the 
art of painting; which I could wiſh might put a ſtop to that ridicule and 
| contempt with which it has heen treated by a ſort of people, who are 
too ready to condemn a branch of ſcience, which they have neglected to 


gain a ſufficient knowledge of. Theſe Perſons bring to my mind a ſtory 


of Leonardo da Vinci, a famous Italian painter who flouriſhed in the 
latter end of the fourteenth century *. He tells us, that a friend of his, 
named Boticello, had a peculiar pique againſt" landſkips, thought them 
much beneath his application, and looked upon them in a moſt contemptible 
- light: but, ſays Leonardo, the reafon was, becauſe he was a very 


forry landſtip painter: and our author adds, that for this reaſon his 


merit in other matters was the leſs regarded. 


That perſpective is an eſſential requifite in a good painter, is atteſted 
by all our moſt eminent artiſts, and is moreover confirmed by almoſt every 


author + who has wrote upon painting ; nay, the very term painting 
implies perſpective. For to draw a good picture is to draw the repre- 


ſentation of nature, as it appears to the eye; and to draw the per- 
ſpefrve repreſentation of any object, is to draw the repreſentation of - 


that object as it appears to the eye: therefore the terms painting and 


perſpective ſeem to be fynonimous, though I know there is a critical 


difference between the words. Yet this will ſerve at leaſt to ſhew the 


near alliance between painting and perſpective; that if the one doth not 


comprehend the other, perſpective, however, may be ſaid to be the bafis 


upon which painting is built ; and therefore he who attempts to paint a 


picture without having a general knowledge of it, will always wander. in 


' the mazes of uncertainty, be ſubjeft to the greateſt errors, and his 
works, like thoſe of Boticello, will be the leſs regarded. And what is 
aid of the uſefulneſs of perſpective to painters in particular may be 


* Vide LEONARDO DA VINCI upon Painting, p. 31. 


+ Ibid. p. 29. FRTSNOV's Poem upon Painting, p. 19, v. 113. And 
Du Pi Es upon Painting, Chap. 18. N 5 


_ applied 
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applied to artiſts in general ; ſuch as engravers, architecte, ſtatuaries, 
chaſers, carvers, &©c. It will alſo be an entertaining ſtudy to any Gen- 
tleman, who has either a taſte for drawing, or is a lover of painting; 
as it will enable him to draw out the repreſentation of any building or 
proſpett, and to form a tolerable judgment of a picture without any 


other aſſiſtance. ' I would not be underſtood to mean, that a perſon ts 
always to follow the rigid rules of perſpective, for there are ſome caſes in 


which it may be neceſſary to deviate from them; but then he muſt ds it 


with modeſty, and for ſome good reaſon, as we have ſhewn in the courſe 


of this work. Nor ſhould I be thought to defire the artiſt to make uſe 
of” ſcale or compaſſes upon all occaſions, and to draw out every line and 


point to a mathematical exactneſs; no, the defign of this work is quite 
be reverſe ; it is to teach the general Rules of PerſpeCtive, and to 


enforce the Practice of it by eaſy and almoſt ſelf-evident Principles; 
to affiſt the judgment, and to direct the hand, and not to perplex either 


by unneceſſary lines or dry theorems. Upon the whole ;-== He that has g 


true genius, and will take pains to learn the principles delivered in this 
Treatiſe, will be taught to SEE objects with ſuch exattneſs, and his 


judgment will be founded upon fuch folid principles, that he will be 
enabled to draw out any repreſentation with more eaſe, and with much 


more corretineſs, than the greateſt genius who ts ignorant of perſpective, 


or he who deſpiſes the rules of ſuch a neceſſary art. 
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Cot 
e ſelf as writing to two ſorts. of readers, viz. thoſe 


* K „ * 


Advertiſement. 


N the former editions of this work, I conſidered my- 


755 1 3*> who were deſirous of acquiring an eaſy, but rational, 


; 


- Ko theory, before they began with the practice, and 
; IT 2428 thoſe 1 whoſe inclination ſed them to the practical part 
only; therefore I judged it not requiſite to prove the truth of any 
of my ſchemes by that rigour of demonſtration, which would have 
been required, had this work been purely mathematical. 


As my original intention extended no farther than to the making 


a popular kind of treatiſe, and to have the principles therein 
contained, eaſy and comprehenſive; I only aimed at giving ſuch 

a degree of proof, as might ariſe from inſpecting the figures with 

a tolerable attention. This I conſidered as an ocular demonſtra- 


tion; for, I apprehended, that if men's eyes and underſtandings 


could be thus convinced of the truth of my aſſertions, I ſhould 


thereby diveſt this ſcience of thoſe abſtruſe parts which had always 


puzzled the generality of readers, and which could be uſeful only 


to thoſe, who werg adepts in mathematical learning. But, having 


ſince been Commanded to make this work as perfect as I was able, 
I have, in obedience thereto, exerted my utmoſt abilities, and, 


with great care and afſiduity, re-examined every part of the former 
editions, and muſt confeſs that I am unable to make more altera- 


tions without ſpoiling the performance, and conſequently of de- 


ſtroying a work, which has hitherto been well received by the 
Public, | EET „ 
However, 


{0-1 


However, I found it proper to enlarge the choory of perſpective, 
and to demonſtrate this part by a few mathematical notes, and 3 
references to Euclid; but in ſuch a manner as not to interfere wit 
the text, and without breaking in upon the attention of ſuch of 
my readers, as ſhall not chooſe to extend their curioſity to thoſe 
nice ſpeculations *. I have alſo added ſome new diagrams, for 
ſhowing the ratio, that any perſpective repreſentation hath to its 
original figure, &c. &c. and have ventured to place what I call 
an Axiom, at the head of the Definitions, (Chap. III. Se. II.) 
though others may perhaps term it a Definition, if conſidered 1 in 

a ſtricter ſenſe. 


In the Second Book, I have made many additions, and diſpoſed 
| ſome articles in a different manner to what they were in the for- 
mer editions; have omitted a few figures, and added many others, 
for the ſake of order and perſpicuity : have wrought what were 
before called General Rules and the Practice of Perſpeftive abbre- 
viated, into the body of the work, where they ſeemed to be par- 
ticularly wanted, eaſieſt to be comprehended, and moſt likely to 
be remembered ; and moſt of the rules, which were not abſolutely 
eſſential for common practice, are kept ſeparate at the end of Sect. 
II. Chap. II. of this book, and may be paſſed over by the generality 
of readers. I have likewiſe added many more practical examples, by 
way of embelliſhment, and for the amuſement or inſtruction of 
thoſe learners who ſhall think them worthy of their imitation. 


* N. B. Thoſe gentlemen, who may deſire a more rigid mathematical 
demonſtration of the Theory of Perſpective, than they will meet with in 
this work, will find it in a book ſoon to be publiſhed by my ingenious and 
worthy friend Mr. Cowley, Mathematical Proteflor of the Royal Military 
Academy at W calwich. 


Kew, 


Jan. 1, 1765. 
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BOOK J. CHAP. J. 


Of Inſtruments uſed in Drawing, Geometrical 
Definitions and Propolitions, : and ſome uſeful 


Problems, &c. 
S b > 


TT ECT. -k-: 
OK Inſtruments uſed. In Drawing. 


SARKUE inſtruments uſed in drawing, are as follow : VIZ. 3 
T % A Tee- Square. i 
NA A Parallel Ruler. Fig, 2. 


A Drawing-Board; which is a oth. board, made 
exactly ſquare. 
. "Pig. 5: 
A Semi-Circle, or Protractor. This inſtrument i is half a Fig. 4. 


circle, divided into 180 equal parts, which are called 
degrees. 


Theſe are all the inſtruments which will be wanted 3 in the fol- 


lowing work, and they may be had at any mathematical inſtrument 
maker's. 


B In 


Of Inſtruments uſed in Drawing. 


In regard to the different uſes of theſe inſtruments, they are almoſt 
tiniverſal; but I ſhall only conſider them as applied to particular 
purpoſes ; and firſt, of the Tee- Square and Drawing- Board; 

: 1. Let it be required to draw one line, CD, perpendicular to 
another line, AB. „ „ 

After having fixed a piece of paper upon the Drawing- Board, 
apply the ſquare arm ab of the Tee- Square to the fide of the 
board, and draw the line A B; then lay it, in the ſame manner, 
againſt the top or bottom of the board, and draw a line touching 
the other line in any given point. Thus, let C be the given point, 

then draw CD, and the line CD will be perpendicular to the line 
A B.—And, if an oblique line E C is wanted, then put the part 
cd of the ſquare, which turns upon a ſcrew f, againſt the edge 

of the board, and move the ruler backwards and forwards, till you 
have got it to the inclination you want. CES 5 

2. The Parallel Ruler is to be uſed when we would work upon 
a looſe paper, without uſing a drawing- board: thus, let it be re- 
quired to draw one line CD, (Fig. 8.) parallel to a given line AB; 

and let C, or D, be the diſtance it is to be from A B : lay the edge 
cd of the Ruler, to the given line AB, and keep this lim 
fixed; then move the other limb a b to the diſtance propoſed, and 
draw the line CD, which will be parallel to AB. So that, 
having given only one line, and erected a perpendicular thereon, 
we may draw any number of parallel lines, or perpendiculars to 
them; only obſerving to ſet off the exact diſtance of every line by 
a prick of the compaſſes, like C or D. 8 5 
„ 3. The Sector is made of two braſs rulers, A B, A C, artificially 
fixed upon a center A: this inſtrument is uſually filled with a great 
number of different ſcales, which, though very uſeful in many 
parts of the mathematicks, are nevertheleſs foreign to our purpoſe; 
and therefore, J ſhall confider it only as having what is called a line 
of lines on one fide, and a line of polygons on the other; which 
different ſcales are expreſſed upon the Sector, by the letters L, L, 
PP and P, P, as in the figure; L, L, ſtands for the line of lines, and 
| P, P, for that of polygons. The line of lines ſerves as an uni- 
verſal ſcale for dividing any line into equal parts, or into any given 
proportion; for example, let us divide the line A B into five equal 
parts; take the length of the line in your compaties, and ſet one leg 
of them in the point 5 upon the line of lines; then open the 
Sector, till the other leg of the compaſies coincides with the point 
5, Which is on the line of lines upon the other limb of the inſtru- 
| | ment ; 


Be: 
90 
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Of Inſtruments uſed in Drawing. 


ment; in this poſition keep the Sector fixed, till you have taken 
the diſtance from 1 to 1; which diſtance will be one fifth part of 
the line given. In the ſame manner, a line may be divided into 
any number of equal parts, even though they ſhould exceed the 
numbers upon the Sector : ſuppoſe for inſtance, it was required to 
divide a line into 24 equal parts ; then ſet the length of the line 
from 12 to 12, and divide this one 12th part into two PO which 
will anſwer the purpoſe. 
The line of polygons 1s called ſo from its uſe, which is to divide 
a circle into any number of parts, as in Fig. 27, which figures are 
called by the general name of polygons ; and the method of uſing 
this ſcale is extremely eaſy. For, having firſt deſcribed a circle, 
take the radius, (that 1 is half its diameter) and ſet it upon the lines 
P, P from 6 to 6 : in this poſition keep the Sector fixed, and you 
will have a ſcale for dividing a circle of that radius into any num- 
ber of equal parts: for if you want a ſeven-ſided figure, (or hep- 
tagon) take the diſtance from 7 to 7; if an eight- ſided figure, {or 
avon) take the diſtance from 8 to 8, and fo on. 
The laſt inftrument is the Semi-Circle, or Protractor, which Fig. 4. 
is uſed in drawing all kinds of given * in che following = 
manner. AE. 
Let it be required to mathe: (from the point A) a right angle * Fig. 7. 
CA, upon the given right line A B.----Lay the lower edge B C 
of the inſtrument exactly even with the line AB, and, in ſuch a 
manner, that the point, or center A, {hall coincide exactly with the 
point A upon the line A B; then make a dot at go, and from 
thence draw AC, and the thine g propoſed is done.---After the fame 
manner any other given angle 1 may be drawn, which a little expe- 
rience will make much more eaſy than words can do. 


* For right angle, ſee Geometrical Defaltons in the next ſection, 
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Geometrical Definitions and Propoſitions, principally from 


SIMPSON'S. and ParDIE's Geometry. 


1. A Plain angle is the inclination of two right or ſtraight lines, 


AC, DC, meeting each other in a point, us C:; and the 


middle letter C always denotes the angle. 


2. When one right line, CD, falling upon 3 AB, makes 
the angles on both ſides equal, thoſe angles are called right angles, 


and the line CD is ſaid to be perpendicular to AB; and if any 


right line AD be drawn from a point A in one line, to any point 
Di in the other, the line ſo drawn is called the Hypothenule. 
. An acute angle, BCE, is leſs than a right angle, BCD. 

4. An obtuſe angle, A CE, is that which is greater than a right 


angle, A. 


5. Parallel lines are ſuch as are equally diſtant from each other, 
is „ 

6 plane figure is that which lies evenly between its bounds 
or extremes. 


All plane figures bounded by three right lines, A B, A Cc B C, 


are {eg triangles, 


8. An equilateral triangle, AB C,-is has whoſe bounds or ſides 
are all W and if a py as CD, be drawn from any one of 


its angles, as C, perpendicular to its oppoſite fide A B, it will di- 


e it into two triangles, ADC, BD C, which are called right 
angled triangles ; and the line AC, which ſubtends, or is oppolite 


© 


to, the right angle A DC, is called the hypothenuſe of the triangle 


ADC; fo likewiſe BC is called the hypothenuſe of the right an- 


gled triangle BDC. 

0. Every plane figure, ABC D, bounded by four right lines, 18 
call led a qua 4 :lateral ; and if its ſides and angles are equal, it is 
Called a a iQuare. MN 

10. Any q uadrilateral figure, whoſe oppoſite des are parallel, 1s 
Called a para Wie elogran N. 
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GEOMETRICAL DEFINITIONS, &. 5 


11. A right line is ſaid to be perpendicular to a plane, when it Fig: 12. 
ſtands on it at right angles; and does not incline thereto on either 


ſide thereof. 
12. One plane, CDE F, 18 right and r to another, Fig. 13. 


AB, when, like a well-made wall, it does 1 not incline to one ſide 


thereof more than to the other. 


13. Two right lines, if they meet fo as to cut or croſs each Fig g 9,10. 
other. are in the ſame plane; wherefore all the angles, A, B, C, 


and ſides A B, BC, C A, of every triangle, are in the ſame plane *; 


14. If two planes BG, D E, cut or interſect one another, they Fig. 14. 


do it in a right line D C, which line is called their common 
; ha ons To 


24M right line, E C, be perpendicular to two right "ee 


z C 1 © B, both which are in the {fame plane, ABCG, that line | is 
alſo perpendicular to that plane Þ. 


16. If a right line, E C, be perpendicular to-three right lines, 
CB, CD, and CA, all meeting at the ſame point, then are thoſe 
105 right lines in the ſame plane, BG |. 


If two right lines EC, D F, are . dicular to the ſame 


plane, B G, they will be parallel one to the other SC. 


18. Two right lines, CE, DF, perpendicular to the ſame plane, Fig. 15. 


AB, cannot be drawn through the fam 1C Point, and on the ſame 
ſide thereof, E J. 


19. If two parallel planes AB, C D, are cut by a third plane, Fig 16. 


* # the common ſections a b, cd, are parallel **. 


If the lines h m, and gn, are cut by parallel planes, they Fig 
are 0 proportionally, that ie, hi will have the ſame ratio to i m, 
as g has to In; and the ſections mn, 1k, of any plane triangle, 
m hn, made by two paralle! planes, is always in a given ratio; chat 
is, i K is in che ſame proportion to ih, as mn is to mh . 7 
21 If we imagine a line, as E F, fixed above in the point E, Fig. 18. 


BY 


to be moved along the fides of any regular plane agure, AB CP, 
that line, by its motion, will deſcribe a figure that 1s call ed a 


pyramid. 5 

22. If a line, faſtened as "ON ay move round a : Circle, AB, it Fig. 19. 
will deſcribe a figure that is called a cone; and the on cle is its 
baſe, and a line drawn from t the vertex C to D is called its axis. 


5 Rue. . + Euc. iii. It. T. ie. W. 11. Eu. v. 


41. Eu. vi. 11. r eie 11; 


Tf Fac. wii. 1. 
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Fig. 20, 


Fig. 21. 


Fig. 22. 


GEOMETRICAL DEFINITIONS, &c. 


23. If a line, F C, move uniformly about two angular figures, 
ABC, DE F, which are every way equal, having their ſides and 
angles mutually parallel, and correiponding exactly to one another, 
as D F to A "2 DE to AB, &c. then that line by its motion ſhall 
deſcribe, if it hath three hoes, a priſm ; if four, a cube or paral- 
. am. ö 
If a line move uniformly round two equal and parallel 


| Rs: it mall deſcribe or generate a cylinder ; and the line joining | 


the centers A B, in the two baſes, is called its axis. 
25. If any ſolid body is laid with one face upon another plane, | 
the ſpace, which that face takes up, is called its ſeat; thus the 


cube, df, reſts with its face, cd gh, upon the plane A B; there- 


fore, dig h is the ſeat of the cube on that plane; and thus the 
points, c and d, are the ſeats of the lines, ca, b d, as is alſo d c of 
ab; and fo likewiſe, the feat of the oblique line, bf, is the line 
h. Ke. a e 


SECT. Mt 


PROBLEM Ss. 


To, erect a perpendicular CD, from O, near the middle of al 
= right line, AB. 
From C, ſet off on the line AB any diſtances, C A, CB, equal 


to each other; then from A deſcribe an arc at pleaſure, and with 


Fig. 6, 


HG, A B. 


the fame diſtance fivm B, deſcribe another arc at D; then from the 
point D, where they cut each other, draw DC; and D C will 
be perpendicular to AB. 

To let fall a perpendicular D, from the ant C, upon a 
line AB. 

From the given point C, deſcribe an arc ſo as to cut the given 


line in two points, ſuppoſe A and B; then from the points A 


and B, with the fame extents, 1 two other arcs cutting each 
other in F; draw CF, then are CD and FD perpendicular to AB. 
To erect a perpendicular, A C, at the extremity, A, of a right 


N 


From 


GEOMETRICAL DEFINITIONS, &&. 7 


From the given point, A, deſcribe the arc B 1 2; then ſet off 
the ſame diſtance upon the arc from B to 1, and from 1 to 2; then, 
with the fame extent, and from the points 1, 2, deſcribe the arcs 
at C, and from their ſection C, draw AC, Which will be perpen- 
dicular to AB. 
Through a given point, [+> to draw a line parallel to a given Fig. 8. 
line AB. 
Set one point of the compaſſes in the given point C, extend the 
other ſo as to deſcribe an arc to touch the line AB in one point 
only; then place the other point of the compaſſes in any point, B, 
and, with the ſame radius, deſcribe another arc at D; then, from 
C, draw CD ſo as to touch the arc D in the point D, and then 
will CD be parallel to A B. 7 
Or it might be done yet eaſier, by deſcribing two arcs, © D, 
with the ſame radius as in the other Bure, and drawing CD ſo as 
to touch them both. _ 
To make a triangle, as A B C, of three given lines A, B, C. Fig. 9. 
Draw a line, A B, at pleaſure, and make AB equal to the longeſt 
line A; then from the point B, with the length of the line B, de- 
ſcribe an arc at C; with the length of the line C, from the point 
A, deſcribe another arc cutting the former arc in C ; then from C 
draw lines to A and B; and then will ARC be a triangle whoſe 
ſides are reſpectively equal to the given lines A, Band C *. 5 
To make an equilateral triangle upon a line given, AB. Fig. 10. 
Take the length of AB in your compaſſes, and from the points 
A and B, deſcribe two arcs, cutting each other in C; then from C 
draw CA, CB; and then is ABC an N . whoſe 
ſides are all equal. 
To conſtruct a ſquare ABC D upon any given line AB. Pig. nz, 
PFrom the point A, erect the perpendicular AC ; from 4 with 
the radius AB, deſcribe the arc B C, cutting A 2 in C; then, 
from the points Band C, with the radius A B, deſcribe two other 
arcs croſſing in D; and chen draw BD, CD, and the ſquare will 
be compleated. 
Any right line, as A B, being given, to draw another right line Fig. 23 
making therewith an angle, equal to any right lined anole given, as a, 
From the point A, with any radius, deſcribe the arc B C ; froth 
a, with the fame radius, deſcribe the « arc c b, and transfer it from 


* 'The three given lines kere ſpecified muſt be ſuch as that any two of 
them taken together be longer than the third. I 
to 


33 GEOMETRICAL Dzr1NITIONS, &c. 


B to C; ſrom A draw a line through C, then is the angle BAC 
equal to the given angie b a c. 
"To: biſect, or divide, a right lined angle, D, into two equal parts. 
From the point PD, with any extent, deſcribe the arc f g, and 
from fand g, deſcribe, with the ſame radius, the ares at H; then 
throug h their interſection draw. D H, and it will biſect the angle 

ven,” --- 

Fig. 24. . To divide a dicht line, AB, into any number of equal parts. 
Prom the point A draw at pleaſure the line Ad, and make Bc 
parallel thereto; then ſet off as many equal parts from the point A 
; by upon the line Ad, and from the point E, ſet off as many equal 
1 parts along the line B C, as you would divide the line A B into, (for 
inſtance five parts) then draw tranſverſe lines, and they will divide 
the propoſed line as was required. 
Fig. 25. Or, it may be done by drawing the line AB, parallel to a given 
line, ED ; then by ſetting as many equal parts upon the line AB 
as E D ſhould be divided into, and by drawing lines from thoſe 
diviſions to a point, as C, in ſuch a manner, that the outward 
lines AC, BC, ſhall touch the ends of the line E D, as in the 
figure. I ſay then, the line ED will be divided into that equality 


of parts, which was required. 
Fig. 26. To inſcribe a circle within a ſquare, AB C D. : 
Draw the diagonals ac, b d, and where they croſs each other in 


e will be the center of the (quare, which Sci is the center 
of the circle alſo. 5 


Fig. 26. To inſcribe a ſquare in a given circle. | 1 
Draw the diameter A B, and biſect it in E; then from the point 
E, with the radius E A, deſcribe the circle. 
As to the conſtruction of polygons, I ſhall not take up the reader's 
time about them, for they may be deſcribed very eaſily by means 


of the ſcale upon the ſector for that purpoſe, as has been obſerved 
before, under the word Sector. 
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Of the Eye. and che Nature of Yaws. 


$$4$SHE deſign of this 8 is, to explain to the 0 
3 T reader the conſtruction of the human eye, and to give him 
r a general idea of the nature and cauſe of viſion; and not 
to proceed in a regular manner upon Opticks, but only to take 
notice of ſome particular parts of it, whereby he will be enabled 
to ſee more clearly the nature of Perſpective. In order to which, 
I ſhall take quotations from the moſt eminent writers upon this 
ſubje&, and not preſume to give him much of my own, as nothing 
which I can offer will be new, or ſo much to the purpoſe. 


Every viſible body emits or reflects inconceivably {mall parti- 


it continually (not unlike ſparks from a coal) in ſtrait lines and 


ein all directions. Theſe particles entering the eye, and ſtrikin 
upon the Retina (a nerve expanded on the back part of the eye 
to receive their impulſes) excite in our minds the idea of light, 
and as they differ in magnitude, they produce 1 in us the 1deas of 
„ different colours. 

„That the particles which conſtitute light are exccedingly 
ſmall, appears from hence, viz. that if a hole be mgde through 
a piece of paper with a needle, all the rays of light, which po- 
ceed at the ſame time from all the objects on one ſide of it, are 
capable 1 paſſing ret it at once without the leaſt confuſion; 
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cles of matter from each point of its ſurface, which iſſue from 
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for any one of thoſe objects may as clearly be ſeen through it, 
as if no rays paſſed through it from any of the reſt. Further, 


if a candle is lighted, and there be no obſtacle in the way to 
obſtru@ the progreſs of its rays, it will fill all the ſpace within 
two miles of it every way with luminous particles, before it has 
loſt the leaſt ſenſible part of iss ſubſtance thereby. EA 
< That theſe particles proceed from every point of the ſurface of 
a vifible body, and in all directions, is clear from hence, viz. 
becauſe where-ever a ſpectator is placed, with regard to the body, 
every point of that part of the ſurface, which is turned towards 


him, is vifible to him. That they proceed from the body in 


right lines, we. are aſſured, becauſe juſt ſo many and no more 


weill be intercepted in their paſſage to any place, by an interpoſed 


object, as that object ought to intercept, ſuppoſing them to come 
in ſuch lines. The velocity (or ſwiftneſs) with which they pro- 


ceed from the ſurface of the viſible body, is no leſs ſurpriſing 


than their minuteneſs ; for by the calculation of the moſt ac- 
curate philoſophers, they are no more than about ſeven minutes 
in paſting over a ſpace equal to the diſtance between the ſun 


and us, which is about eighty-one millions of miles, and is con- 
ſiderably more than a million times greater than the velocity .of a 
cannon ball. e : 


A ſtream of theſe particles iſſuing from the ſurface of a viſible 


body in one and the fame direction, is called a ray of light. 


« As rays proceed from a viſible body in all directions, they ne- 
ceſſarily become thinner and thinner, continually ſpreading. 
themſelves as they paſs along into a larger ſpace, and that in 


proportion to the ſquares of their diſtances from the body; that 
is, at the diſtance of two ſpaces, they are four times thinner 


than they are at one; at the diſtance of three ſpaces, nine times 
thinner, and fo on : the reaſon of which is, becauſe they ſpread 
themſelves in a twofold Manner, viz. upwards and downwards, 
as well as fide-ways*,”---This may be the more clearly compre- 


hended by the following experiment. 
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« Let the light which flows from a point A, and paſſes through 
a {quare hole abc d, be received upon a plane, e fg h, parallel 


to the plane of the hole; or, if you pleaſe, let the figure f h 


be the thadow of the plane dub; and when the diſtance Af is 


double of A d, the length and breadth of the ſhadow e g will 


® Vide Rowning's Opt. Part 3, p. 4: * 
555 « eac 


WE 


4 


« are diminiſhed in the ſame proportion as the ſquares of the diſ- 
tances of that plane from the luminous body are increaſed ; 
and on the contrary, are increaſed in the ſame proportion as thoſe 
ſquares are diminiſhed. For the lights of the ſeveral points of 


the body, which ſeverally follow this rule, will compoſe a light, 
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* each be double the length and breadth of. the plane ac; and 


treble, when AB is treble of Ad, and fo on; which may be 
eafily examined by the light of a candle placed at A. 


Therefore the Per Fry of the ſhadow e f g h, at the diſtance 


Af double of A d, is divifible into four ſquares, and at a treble 
diſtance into nine ſquares, ſeverally equal to the ſquare ac, as 
repreſented in the figure. The light then which falls upon the 
plane ac, being ſuffered to paſs to a double diſtance will be uni- 
formly ſpread over four times the ſpace, and conſequently will 
be four times thinner in every part of that ſpace, and at a treble 


diſtance will be nine times thinner, and at a quadruple diſtance 
ſixteen times thinner than it was at firft; and fo on according 
to the increaſe of the ſquare ſurfaces ab cd, ef gh, &c. or of 

the ſquare ſurfaces Ad FG, Af DC, &c. built upon the dif- 

tances Ad, Af, &c. Conſequently the quantities of this rari- 
© fied light, received upon a ſurface of any given ſize or ſhape 
whatever, removed ſucceſſively to thoſe ſeveral diſtances, will be 


but one quarter, one ninth, one ſixteenth, of the whole quantity 


received by it at the firſt diſtance A d. Or in general words, the 


denſities or quantities of hght, received upon any given plane, 


which will ſtill follow the ſame rule *.“ 
Having thus far explained what we are to underſtand by the rays 


of light, we will now proceed to adeſcription of the f human eye, 
and conſider the nature of vifion. 
« ATYCB is the repreſentation of an ea eye, diſſected Fig. T 


= -CC 


we, 
"<4 


46 


through its Axis +, all the parts being twice as big as the life. 
« Here the tranſparent coat, called the cornea, is ABC; the 
remainder A TY C being opake, and a portion of a larger ſphere. 


Within this outer coat anatomiſts diſtinguiſh two others; the 
innermoſt of which is called the retina, being like a fine net 


* Vide Smith's Opt. 5 17. Art. 575 58. 


+ The axis of the eye is a line drawn through the middle of the pupil and 
of the cryſtalline humour, and therefore it falls upon the middle of the retina, 
The axes of both eyes produced are called the optick axes ; Which vill be 


beher underſtood after the — tes of zhe eye 
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compoſed of the fibres of the optick nerve V T Y woven together, 


ce: 


and is white about the parts p, q, r, at the bottom of the eye. 
The cavity of the eye 1s not filled with one liquor, but with 
three different forts. That contained in the outward ſpace 
ABCOED is called the aqueous humour, being perfectly 
fluid, like water; the other, contained in the inward ſpace 
«EpqrD, is a little thicker than the white of an egg, and 1s 
called the vitreous humour; the third humour, FG, is ſhaped 
% like a lens * of unequal convexities, lying between the two 
former, and fixed to the fide coats by filaments or threads ex- 
tended all round it, and is called the cryſtalline humour, being 
hard like the white of an egg boiled, but as clear as the other 
two, and differs from them in a greater degree of refractive 
power ; whereby the rays that come from the points P, Q, R, 
having received a degree of convergence by the refraction 
of the cornea A B C, are made to converge a little more b 
other refractions at the ſurfaces of the cryſtalline FG; fo. 
that, uniting in as many points, p, q, r, upon the retina, they 
repreſent the points of the object P, Q. R, from whence they 
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The picture of an object upon the retina being produced much 
in the ſame manner as a picture by a lens, viz. in both caſes by 
means of the refraction of the rays of light, we will, therefore, 
frſt ſhew how by the paſſage of thoſe rays through a lens, a picture 
may be produced ; as this will be one conſiderable ſtep towards 
explaining the nature of viſion : for which purpoſe I ſhall quote an 
experiment from Sir Iſaac Newton 

« Let PR repreſent an object without doors, and AB a lens 

placed at a hole in the v indow-ſhutter of a dark chamber, where- 


by the rays that come from any point 3 that 0 are made 


* By a lens int this et is meant a glaſs hich collects the 7 of light 
into a point, like a common burning-glals. 


+ When a ray of light paſſes out of one medium into he: of a different 


denſity, it will be bent near the turface of thoſe mediums, which bending is 
called Refraction. 


+ If ſeveral rays 1 each other ſo as to meet in a point, they are 


i. 111 to converge; and if they proceed from a point and go further off con- 


tinually, they are then ſaid to diverge. 
l Vide Smith's pt. p. 26, 
Vile Newton's Opt. p. 11. 
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to converge and meet again in the point q; and if a ſhect of 


white paper be held at q, for the light there to fall upon it, the 
picture of that object PR will appear upon the paper in its 
proper ſhape and colours. For, as the light, which comes from 
the point Q goes to the point q, ſo the light, which comes from 
other points P and R of the object, will go to ſo many other 
correſpodent points p and er; ſo that every point of the object 
ſhall illuminate a correſpondent point of the picture, and there- 


by make a picture like the object in ſhape and colour, this only 


excepted, that the picture ſhall be inverted. And this is the 
reaſon of that vulgar experiment of caſting the ſpecies of ob- 


« jects from abroad 8 wall, or ſheet of white paper in a dark 
room *. 


13 


In like manner, when a man views ; any object P QR, the licht, Fig: 2. 


which comes from the ſeveral points of the object, 18 ſo e e 


by the tranſparent ſkins and humours of the eye, (that is, by 


the cornea ABC, and by the cryſtalline humour F G) as to 


_ converge and meet again in ſo many points in the bottom of the 
eye, and there to paint the picture of the object upon the reti- 
na. Theſe pictures, propagated by motion gi the fibres of 

the optick nerves into the brain, are the cauſe of viſion; for 
accordingly as theſe pictures are perfect or imperfect, the object 
is ſeen perfectly or imperfectly. If the eye be tinged with any 


colour, (as in the diſeaſe of the jaundice) fo as to tinge the 


pictures in the bottom of the eye with that colour, then all 
objects appear tinged with the ſame colour. If the humours of 


the eye by old age decay, fo as by ſhrinking to make the cornea 
and coat of the cryſtalline humour grow flatter than before, the 


light will not be refracted enough, and for want of a ſufficient 


refraction will not converge to the bottom of the eye, but to 
ſome place beyond it, and by conſequence paint in the bottom of 


the eye a confuſed picture.---This is the reaſon of the decay of 


ſight in old men, and ſhews why their fight 1s mended by ſpec- 


*A eiten may eafily ſatisfy himſelf of the truth of this, by only taking f 


a common burning-glais in one hand, and a piece of white paper in the 


other; then let him hold the glaſs before any object, and the paper on the 
oppoſite fide of the glaſs; and then by moving the 8 laſs or paper backwards 


and forwards till he gets the rays to their proper focus, he will {ce the 


picture of the object upon the paper; but it will not be ſo diſtinct as in the 
dark chamber, 


tacles. 
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e tacles ; for theſe convex glaſſes (or lenſes) ſupply the defect of 
** plumpnels in the eye, and by increaſing the refraction makes 
© the rays converge ſooner, ſo as to convene diſtinctly at the bot- 
tom of the eye, if the glaſs has a due degree of convexity. 
© The contrary happens in ſhort- ſighted men, whole eyes are too 
plump; for the refraction being novy too great, the rays con- 
verge and convene in the eyes before they come at the bottom; 
© and therefore the picture made in the bottom, and the viſion 
«© cauſed thereby, will not be diſtinct, unleſs the object be brought 
o near the eye as that the place, where the converging rays con- 
{© vene may be removed to the bottom, or that the plumpneſs of 
the eye be taken off, and the refractions diminiſhed by a con- 
cave-glaſs of a due degree of concavity ; or laſtly, that by age 
<« the cye grows flatter, till it comes to a due figure: for thort- 
e ſighted men fee remote objects beſt in old age; and therefore 
they are accounted to have the moſt laſting eyes “. | 
&« As to the diſtinctneſs of viſion in a e bye: that evidently 
© depends upon the refraction of the rays; and it is then as diſtinct 
as poſſible, when the refraction is fo made, as that all the rays, 
&* which come from one and the fame point of the object, meet 
together exactly in one and the ſame point of the bottom of the 
eye: but this is never preciſely ſo, but in thoſe rays which 
© come from that point of the object, which is at the extremity of 
ce the optick axis Q q; for it is evident, that thoſe rays, which 
come from the other points, are reunited ſo much the leſs exact- 
ly one than the other, as they are more diſtant from this axis; 
« wherefore we cannot have at the ſame time the moſt diſtinct 
© ſenſation but in this place alone, and the reſt will be more 
« 'confuſed +.” . 1 „„ 
Fig. 4. The farther diſtant the eye is from an object, ſo much leſs will 
the picture of that object be upon the retina: for kt Q be an eye 
viewing three objects, AB, CD, EF, at the different diſtances 
P 1, P2, P 4.----Having drawn the rays Aa, Bb, Cc, Dd, Ee, 
Ff through the pupil P, then it will be manifeſt, that the picture 
of the neareſt object AB, will be painted at the bottom of the eye 
in the ſpace a b, the object CD in the ſpace cd, and the fartheſt 
object, E F, in the ſpace ef; therefore, as the ſpace a b, is larger 
than either of the other, viz. cd or ef, the picture of A B will 
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* Vide Newton's Opt. p. 12. 
+ Vide Clarke's Rohault, vol. 1. p. 249. 
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be larger than the picture of the other two objects C D or E F, 
which are at a greater diſtance from the eye; and theſe pictures 
will be to each other, as the ſeveral diſtances PI, P 2, P 3, are to 
each other *. From hence then we may eaſily conceive, that the 
Eye may be fo far removed from the Object, that at laſt its image 
will totally diſappear F. 

But the degree of brightneſs of the picture of an objet p: paint- 
«ed upon the retina continues the ſame,” at all diſtances between 


the eye and the object, provided none ;of the rays be ſtopt by 
the way, and that the pupil does not: alter its aperture. For 


cc 


inſtance, when the eye approaches as near again to the object, 


the picture upon the retina becomes double in length and acuble 


in breadth, and conſequently quadruple in ſurface ; for the ſur- 
% face would be double, if its length alone or breadth alone was 
% double. The Quantity of rays received through the ſame aper- 
« ture of the pupil, at half the diſtance from the object, is alſo 
* quadruple, and being equally ſpread over four times the quantity 
4 of ſurface of the retina, they are juſt as denſe as before, when 


t the object was at twice that diſtance. 


It follows then that the feint appearance of remote objects is 


«6 owing to the opacity of the atmoſphere, which hinders part of 
their light from coming to the eye. Accordingly we find that 


the fan; moon, and ſtars appear very faint, when near the ho- 
* rizon, and brighter continually as they riſe higher ; ; becauſe the 
ce tract of vapours, which lies in the way of the rays, is longeſt and 
© thickeſt near the horizon; ; and becomes thinner and ſhorter as 


the objects rife bieder, and conſequently does leſs obſtruct the 


fpaſſage of the rays |. 

Parallel lines ſeen obliquely, as AB 8 DE F, appear to con- Fig. 5 
verge more and more as they are farther extended from the eye; 
becauſe the apparent magnitudes || of their perpendicular inter- 


«vas AD, BE, CF. &c. are perpetually diminiſhed. For the 
<< ſame reaſon they appear to converge towards an imaginary line, 


« O G, drawn from the eye parallel to them. 


* Vide Clarke's Rohault, vol. 1. p. 243. 
+ The rays of light, P A and P B, which come from! the extreme points 


of the object to the eye P, form an angle A PB, which is called the optick 


or viſual angle; and the rays A and PC are called viſual rays. 
4 Vide Smith's Opt. p. 29. 
|| By apparent ede is here meant the pigaeſs of the pictur upon 
the retina. 
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This is the reaſon that the remoter parts of a walk or floor 
appear to aſcend gradually, and the ceiling to deſcend towards the 
horizontal line O G : and that the ſurface of the ſea, ſeen from 
an eminence, appears to aſcend gradually in going from the ſhore ; 
and that the upper parts cf very high buildings ſeem to lean 


forward over the eye below, becauſe "they ſeem to approach to- 


wards a vertical line O G. 
«© The apparent magnitude of a given line, AB, ſeen very ob- 


liquely at a given diſtance: O A, increaſes and decreaſes in pro- 


portion to the increaſe and decreafe of OP, the perpendicular 
diſtance of the eye, ſrom the line AB produced; provided the 
line AO be very large in compariſon to AB. For let the ray 


BO cut a line AC perpendicular to AB in C; and while the 


eye is raiſed or depreſſed in the perpendicular O P, the line AC 
will increaſe and decreaſe as O P does, and ſo will the angle 


A O C ſubtended by A O, and this angle meaſures the e 
magnitude of A B. 


Hence the apparent magnitudes of equal parts AB, a b. of a 
line PA b, ſeen very obliquely at great diſtances from the eye, 


are reciprocally in a duplicate proportion of thoſe diſtances. 


For example, let O b be double of OB, and the angle O BP 


will be double of O b, and accordingly ſince AB, ab, are 
equal, the perpendicular AC will be double of a c, and being 
ſeen twice as near as ac, will appear four times bigger than ac. 
Again, if Ob be treble of OB, the line A C will be treble of 

ac, and being ſcen three times nearer than a c, will appear nine 


times bigger than ac, and ſo on. DE 
Hence the apparent maznitude between a row of 1 are 


diminiſhed in a greater preportion than their heights. 
« The quick diminition of the apparent magnitudes of the re- 


moter parts of long lines or diſtances, is the cauſe of great diffi- 
culty and uncertainty in our eſtimate of their quantities. For be 


the differences of ſeveral diſtances or heights ever ſo great in 
themſelves, they will become inviſible at laſt by reaſon of the 
ſmallneſs of the angles they ſubtend at the eye, occaſioned by 


their obliquity; and then thoſe mende heights and diſtances 
will appear equal . 


Vide Smith's Opt. P- 88. 
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Of the RzriecTiION and REFRACTION of the Rars 


of LIT. 


| . HEN a ray of light falls nee upon a ſmooth | poliſhed Eig. 7. 


' ſurface, ic is turned out of its way either by reflection or 


refraction in the following manner. Imagine the paper, upon . 
which this figure is drawn, to be perpendicular to the ſurface of 


ſtagnating water, and to cut it in the line RS, and that a ray 
of light, coming in the air along the line A C, falls upon RS at 
the point C. Then ſuppoſing the line PC Q to be perpendi- 
cular to the ſurface of the water, if the ray be reflected or turned 


back at C into the air again, it will deſcribe a ſtraight line CB, 
inclined to the perpendicular CP at an angle P CB exactly equal 


to the angle PCA, and therefore the gt of reflection is 
always equal to the angle of incidence. 


* But if the ray that came along A C goes into the water at C, Fig 8. 


it will not proceed ſtrait forward, but being refracted or bent at 


C, it will deſcribe another ſtrait line C E, inclined to the 


perpendicular CQ, at a leſſer angle E CQ, than the angle 


ACP; and the line CE will always be. fo ſituated, that when 


any circle, deſcribed about the center C, cuts theline CA in A, 
and CE in E, the perpendiculars D, and E F, drawn n 
A and E to the line PO. ſhall always bear the ſame proportion 
to each other, whatever be the magnitude of the angle ACP. 
In water the line E F is always three quarters of A D. 

In both theſe caſes the line A C is called the incident ray, | 
CB the reflected ray, CE the refracted ray, C the point of 


incidence, P C 98 te perpendicular (at the point) of incidence, 


the angle ACP the angle of incidence, BCP the angle of 
reflection, EC Q the angle of refraction ; the line AD the ſine 
of incidence, that is, of "the angle of incidence ; and E F the 
ſine of refraction, that 1s, of the angle of refraction, 

D — «As 
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Of REFLECTION and REFRACTION, 


„ As rays of light are inceſſantly thrown out and diſperſed in 
all poſſible directions from ev ery point of a luminous body; fo 
when they illuminate other bodies on w hich they fall, they are 


allo inceſlantly thrown back from every point of thoſe bodies. 


For the points of opaque bodies, ſo enlightened, are viſible to the 
eye at any point of ſpace, and in any point of time, as well as 
the points of the luminous body that enlightened them. The 


numberleſs rays which flow from all viſible bodies, called ob- 


jets, may be methodically diſtributed in this manner. The 
ſurface of the object is conſidered as conſiſting of phyſical lines, 
and theſe lines as conſiſting of phyſical points, and theſe points 


are conceived to radiate all manner of ways. It 1s uſual to 
make ule of nothing elſe for an object but a phyſical line. 
For by how much that line 1s increaſed or diminiſhed in ap- 


parent magnitude, or brightneſs, or diſtinctneſs, ſo much the 


diameter, or length, of any object, in its place, would be in- 
creaſed or diminiſhed, 


The point Q from which rays diverge,” or towards which 


they converge (being made to go back towards the ſame point, 


though they never meet at it) is called their focus. And in 
both caſes any parcel of theſe rays, as QB C, or QB A, conſi- 
dered apart from the reſt, is called a pencil of rays. This figure 
repreſents the manner in which the rays of a pencil, QA B, 
diverging from any point of an object Q and falling upon a 
ſtrait line ABC, or upon a poliſhed plane repreſented by it, 


do all div erge alter reflection as if they came from another point 


q. The ray QC, which falls perpendicularly upon the plane 


AB, 1s ficted back again along the fame line C Q but all 
tne reſt falling upon it with greater and greater degrees of 
obliquity, as the points of incidence lye farther and farther from 
C, are Allo reflected with degrees of obliquity reſpectively greater. 
It will ſeem reaſonable therefore, eſpecially by attending to the 
figure, that the reflected rays, produced backwards, ſhould meet 


the perpendicular QC, produced in a point q, fituated as far 
from the reflecting EE on one fide, as Q is on the other: and 


conſequently that all the rays flowing from a ſingle point Q, 
will after reflection diverge from a ſingle point q, at an 9 
diſtance on the other fide of the reffecting plane. 


On the contrary, if q be à focus to which the incident rays 


are made to converge, the point Q will be their focus aſter 
reflection from the ſurface A . 


cc What 
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Of REFPLECTION and REFRACTION, 


cc 
cc 


cc 


q lie at equal diſtances on each fide of the reflecting plane, fo 
the focuſes P, p lye on each fide at other equal diſtances, and 
R, r at other equal diſtances, in lines Pp, Rr, drawn perpen- 
dicularly through the plane AB. Hence it is eaſy to underitand 
by inſpection of the figures, that theſe focuſes p, q, r, with 


* reſponding points P, Q R, compoſe an imaginary line of the 
lame length and ſhape as the line PQR ; and that the fituation 
of the line pr, with reſpect to the back ſide of the reflecting 


plane, is the very ſame as that of P QR with reſpect to the fore 
6e fide of it. 


„ Object PAR“. 


cc 


cc 


This may ſuffice to ſhew the nature of the e images of - 


objects from poliſhed planes, &c. the knowlege of which is ab- 
ſolutely neceſſary i in ſeveral parts of painting, eſpecially i in landſkips, 
where water is often introduced; the tranſparency of which de- 


pends upon giving the repreſentation of that fluid its true or local 


colour, and in giving the reflections their proper depths and ap- 


pearances.---Procced we now to a farther conſideration of the re- 


fraction of the rays of light, as introductory to the cauſe of colours. 
In the 8th figure we obſerved that if a ray of light wont out of 
air into water, it would not Proceed ſtrait formrard; but be bent 


and turned out of its direct courie at the point of incidence ; 


and that the reaſon of this refraction, or bending of the ray, was 
owing to its paijſing cut of a rarer or thinner, into a denſer or 
thicker medium; and in Proportion as this medium, into which the 
light enters, is more or leſs denſe, the ray will be more or leſs 
refracted. Now what is ſaid of one ray will hold equally true 


as to any number of rays: but ſince the rays of light are not 


alike, but diſſimilar, viz. ſome greater and others Jeſs, they w:ll be 
differently refracted at their exit out of ane medium into ano- 
ther medium ; and being thus ſeparated, each ſpecies of rays will 


exhibit a colour pec culiar to itſelf; which 18 the ſubject of the 
next ſection. 


* Vide Smith's Opt. p. 7. 


D 2 — 


«© What has been ſaid of the point Q is applicable to every Fig. 10, 
other point of an obje&PQR ; namely, that as the focuſes Q 11, 


innumerable others, lying all in the ſame · order as the cor- 


This line pqr is called an image or picture of the 
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Of the CAaus E of Col ous. 


i SUS: rays : are not homogeneous (that is, alike) but of 
« KL qgifferent kinds, and each ſort has a different degree of re- 
frangibility; that is, in paſſing through a denſe medium they 
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are enen diſpoſed to be refracted, being bent or turned out 
olf their firſt courſe to different nee from the perpendicular; 
and theſe ſeveral forts of rays have each a peculiar colour, viz. 
e thoſe, which are leaſt refrangivle, are red; the ſecond ſort, 
orange. 3 the third fort, yellow ; the fourth ſort, green; the 
«© fifth ſort, blue; the ſixth fort, indigo ; and the ſeventh fort, 
„ violet, which lait are molt refrangible, or refracted to the greateſt 
„ diſtance from the perpen dicular. 
Fig. 13. - To illuſtrate this matter, let G F repreſent a parcel of the 
. ſolar rays-en neering through the hole H of a window-ſhutter, 
e into a darkened room, and there let them fall on the priſm 
* ABC, in the point F: in pafſing through the priſin they will 
L = feveratly refracted in a different degree, and thüs ſeparated 
« from each other, ſo that at their exit on the other ſide at E, 
$6 ho ey will procced at different diſtances from the perpendicular 
«© EP to the other fide of the room, where they will make a 
« long and various-coloured image of the ſun XZ; which is, 
perhaps, one of the moſt ſurprizing and agreeable ſpectacles 
in nature. 
« The ſeveral forts of rays, after they are refracted, appear 
% in their own proper colours in order as follows; viz. 
«© Thoſe which are leaſt refracted, or fall neareſt the perpen- 
4% dicular E P, ate ed and make the red part of the ſpectrum 
« at R; the next are the orange at O, the yellow at Y, the 
60 green at G, the blue at B, the indigo at I, and the violet at 
„% V: and theſe ſeven are all the original ſimple colours in 
« nature; and of which, by various mixtures, all others are 
compounded, 
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Of the CausE of Colours, 21 
© compounded, in the common refractions and reflections from 
* natural Bodies *. 

« From hence then we may conceive, that colour is a ſenſation 

8 produced in the mind, by the impreſſion made in the eye, by 
certain kinds or forts of rays of light, ſeparated from others by 

means of their different refrangibility and reflexibility, whereby 
* they are divided into ſeveral parcels, each endowed with its own 
* diſtinct colour-making power. And Bodies, whoſe ſurfaces are 
« diſpoſed to reflect one kind of theſe rays more copiouſly than 
any other, exhibit, and are ſaid to be of that colour which is 
* peculiar to the rays they moſt copiouſly reflect; and the infi- 
e nite diverſity of bodies, and the different mixtures and modifi- 
cations of different colour-making rays thereby occaſioned, muſt 


c therefore produce that infinite variety of ae which beautifics 
66 me face ot Nature . 


* The truth of all this any perſon may convince himſelf of by making 
the experiment, or by holding a priſm between his eyes and the ſun; 
then by turning it round, he will ſee the ſeveral colours in their proper order, 

as above deſcribed, 
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The Trrory of PE ERSPECTIVE. 


8 e 
An Explan datory Part by Way of INTRODUCTION, | 
1.49 ERS PECTIVE is the art of drawing upon any ſurface 


T p * - the repreſentations of objects as they appear to the eye: 
$3 in order to which, it is neceſſary to ſuppoſe the light 


S ls ute” come from every part of the reprelentations in the very 


ſame manner, and with the very ſame ſtrength of colour, as it 
would do from the real objects themſelves, were they put in the 


Pl 0 © 16 the 1 picture; becauſe then the eye Will not be able to 


judge, whether what it ſecs be a few colours artificially laid upon 
a canvas, or the real objects themſelves in the ſæme fituation. 


y 


This is a general nien of that kind of perſpective I am 
going to cx lain; which is only what relates to the arts of. paint- 


ing and deligning: and therefore this attempt is not to be cq@ntfi- 


dered as the u hole of mathematical projection, for that would be 


a_taik beyond my Ca en and would be of no real ſervice to 
thoſe for waoſe ute tnis work is chiefy intended : and although 
may be drawen upon any ſurfaces, 5 
ever ſo irregular, yet I ſhall: fir it confne m „elf to ſmooth 


even planes, fach-: as a Canvas, wall, eling, or the like. This 
being premiſed, 5 


2. Let E be the Eye, NE its neigh t irom the ground O P, and 
RS TV ha ſquare o obiect laid flat upon the ground. Now it is 


evident, from Vy hat * as ſa1d in the laſt 
eye Will ſee the Object RS T V, by means of the rays of light 
which come fron 3 part of the object to the eye. Let us 
theref-re ſuppoſe a tranſparent plane, AX, like a glaſs- window, to 


be 


chapter, ſect. L that the 
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be fixed perpendicularly upon the ground O P, between the ſpec- 
tator N E and the object RS TV; and it will be evident, that 


the rays RE, SE, TE, and VE, will be cut by the tranſparent 
pulane AK in the points r, s, t, v; which points are called the 
projections, or in other words, the perſpective repreſentations of 


the correſponding points R, 8, T, V, of the original object. And 


if lines are drawn from the ſeveral points r, s, t, v, ſo as to join 


each other, the figure ſo deſcribed will be the projection or per- 
ſpective repreſentation of the whole original © hg RS 1 V upon 
the picture- 


3. But, probably the ſcheme at fig. 2 4. Will give a more perfect 
idea of the matter: for raiſe the planes NC and DH {lo as to be 


perpendicular to the ground OP; then the four threads, which 
come from the points R, 8, T, V of the real ſquare (and anſwer to 


fo many rays of light paſſing from the extremities of it) being 
draw ſtraight and confined to a point at E, will ſhew the man- 


ner in which the picture interſects the rays in their paſſage from 


the object to the eye; and, conſequently, will thereby determine the 


true projection or perſpective 9 of that beer to an eye 
- pert in the point Ex. 


a 
22 


In like manner, ſuppoſe RS T V to be raiſed perpendicular Fig: 3. 


to the ground OP, and parallel to the picture, but every thing elſe 


remaining in the ſame ſituation as in the former figure; then will 


rsty be the repreſentation of RST V: for it is the ſection of 
the picture with the rays RE, SE, TE and VE, which come 


from the original object to the eye. And here let us obſerve, that 
when the original object is parallel to the picture, its repreſenta- 


tion, 1s t v, will not only be par: allel to the original, but exactly 
like it, though'ſmaller in proportion as the original object is far- 
ther from the picture; and if the original be brought to D, ſo as 
to coincide or touch the picture, then the repreſentation will be 
equal to the original : but on the contrary, the original may be 


| ſuppoſed fo far removed from the picture, that the angles which 


the rays ſubtend at the eye, growing ſwaller and ſmaller conti- 
nually, it will at laſt totally diſippear; ; and, conſequently its repre- 
ſentation upon the picture will diſappear alſo. Again, if the ori- 


* What has been ſaid of the fas will hold equally true in the dk 


of any other original object; and may be clearly comprehended from this 
and the third figure ; where the repreſentations of a triangle and circle are 
drawn within the repreſentation rst v, &c. 


ginal 
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ginal 1 is brought to coincide with the picture, then the repreſenta- 
tion of R V (fig. 1.) will not only be equal to the bottom of the 


original, but will likewiſe be at the bottom of the picture, viz. in 


the line AB, which is the fection with the ground plane O P. 
Put, as the original is removed farther and farther from the picture, 
th e repreſentati on will riſe higher and higher, till at laſt the 
original, being ſuppoſed at an infinite diſtance, its repreſentation 
will vaniſh inte an imaginary point C, exactly as high above the 


bottom of the picture, as the eye E is above the ground, or ori- 


ginal plane, OP, upon which the ſpectator, the picture, and the 
original object are now ſuppoſed to ſtand. And ſo allo in regard 


to Objects that lie flat upon the ground ; when their ſides are 
Pay aijcl, then the repreſentations of thoſe ſides will be parallel alſo: 


thus the repreſentation ry of RV, and st of ST, are parallel to 

their originals, but ſeverally FO ET TAS in proportion to their 
fiſt trom the piure ; and therefore the repreſentations 1 8, 
v t of the perpendicular ſides, RS, V T (Which mutt k JOIN 1s, 
v t to compleat the repreſentation of the whole original hgure) 
cannot be parallel to their originals, but will be oblique in the 


pictu re, and would, if continued towards the top of the picture, 


9 
&- 
Oo 


owerge into an imaginary point C, exactly as high above the 
tom of the picture, as the eye E is above the original plane 
P. Now theſe points, into which we ſuppoſe the repreſentations 
of the parts of any objects to vaniſh upon the picture, are called 
by the general name of vyanif] ning points. 

55 Prom hence then we may for m an idea of the nature of the 
perſpecdtive plane or picture, and of perſpedive repreſentations; 
wh 105 repreſentations are nothing more than the ſection which the 
Pi *HUFe makes with the rays of licht in their Paſſage from original 


es to our eyes; and that the Whole of this art depends upon 


fn din ng the exaQ ſection, or true ape, Which that cutting of the 


rays makes upon the picture 1 in all kind of ſituations, ang: in giving 
Ne em a proper degree of light and colour“ 

;-But 10 illustrate this by a familiar inſtance. Suppoſe, a ſpec- _ 

105 r to be looking at a proſpect without doors, from: within, 

aſs-window ; he will perceive not only the vaſt extent 

vo! hich an aperture will admit to be ſeen by his eye, but 

alſo the ſhape, ſize, and ee of every object upon the glaſs: 


* Ard 655 hence will appear the reaſon for introducing the axiem which 
| follo ws the definitions at the beginning of the next ſection, 


If 
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If the objects are near the window, the ſpaces, which they take 
upon the glaſs, will be proportionably larger than when they are at 
a greater diſtance; if they are parallel to the window, then their 
ſhapes upon the glaſs will be parallel alſo; but if they are oblique, 
then their ſhapes will be oblique, and fo on. And he will always 


perceive, that as he alters the ſituation of his eye, the ſituation | 


of the objects upon the window will be altered alſo : if he raiſes 
his eye ever fo high, the objects will ſeem to keep pace with his 
eye, and riſe higher upon the window ; and the contrary, if he 
places it ever ſo low. And ſo in every ſituation of the eye, the 


objects upon the window will ſeem to riſe higher or lower; and 


conſequently, the depth of the whole proſpe&t will be propor- 
tionably greater or leſs, as the eye is elevated or depreſſed; and 
the horizon will, in every ſituation of the eye, be upon a level 


with it: that is, the horizontal line, or that imaginary line which 
parts the earth and ſky, will ſeem to be raiſed as far above the 
ground upon which the ſpectator ſtands, as his eye is removed 


from the ſame place. 


25 


7. Let us now ſuppoſe two planes AB GD, abgd of the ſame Fig. 4. 


height, and parallel to each other, one to paſs through the eye E, 
and the other through any line as a b, and both to be perpen- 


dicular to the ground ABab; and let us imagine another 


plane G D g d to be laid upon theſe two planes AB GD, a bg d, 5 


as in the figure, it will be evident that this plane G D gd, is pa- 


rallel to the ground AB ab, becauſe, it lies upon two planes, 
ABG D, a bg d, of the ſame height. Now if we ſuppoſe the 


plane GD gd to be continued to an infinite diſtance, and the line 
gd to repreſent a part of the real horizon, and then imagine a 


picture KM LH to be placed between the eye E, and the horizon 
gd; then its ſection HL, with the horizontal plane GD gd, 
will be the indefinite repreſentation of the horizon g d, upon the 
picture; and this repreſentation is called the horizontal line. 


Now fince all objects which lie flat upon the ground, or are pa- 


rallel to it, ſeem to vaniſh into the real horizon, therefore the re- 


preſentations of all ſuch objects upon the picture muſt vaniſh into 
this horizontal line, becauſe it is the perſpective repreſentation of 


the real horizon; and, for the ſame reaſon, the ground, or whole 


extent between the eye and the real horizon, will not appear to lie 
flat, but to riſe upwards. For let E be the eye, K Mab the 
ground, and K M ab the utmoſt extent which the eye can diſtin- 
guiſn; now, I fay, the ground will not appear to lie flat, like 


E "KM 
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K M ab, but to riſe upwards, like K Mg d, till it cuts the plane 
G Dg d, that is drawn through the eye E, parallel to the original 
or ground plane AB a b; and the ſection gd, which the planes 
K NI gd and GDgd make with each other, will repreſent the 


real horizon; And, as before, if we ſuppoſe a picture, KML, 


to be fixed between the eye and the ſaid horizon; then the ſodtion 
HL, which the picture makes with the parallel plane GD gd, 
will be the indefinite repreſentation of the horizontal line upon 
the picture becauſe the rays of light, g E, dE in their pallage 
from the ſection gd, will cut the picture in the line HL. 

8. From hence, then, we may ſee the grand principle upon 
which perſpective depends; namely, in finding the lines and 
points into which objects feem to vaniſh upon the picture : and 


whoever will give himſelf the trouble to underſtand the following 


ſhort theory, will have maſtered all the difficulty in perſpecive ; 
for it only requires to have a clear idea of the nature and property 
of vanithing lines and vaniſhing points, and a few other requiſites 
as previous thereto; which he may partly conceive by what has 
been ſaid already, and by conſidering, that as the horizontal line 


HL is produced by means of the plane GD gd, which paſſes 


through the eve parallel to the ground, or original plane; fo, in 


the very fame manner, all other vaniſhing lines are determined, 
namely, by imagining a plane to pats through the eye paralle] to 
thoſe planes whoſe repreſentations are required upon the picture. 
--== Again, | in regard to vaniſhing points; they are determined b) 


d rav ing lines from the eye, parallel to the original lines, till the 


cut the picture; ; In order to which we mutt always ſuppoſe theſe 
!ines to lie in ſome plane, and then having found the vaniſhin 


tine of that plane, the vaniſhing point of any line in that plane 


may be found alſo. From hence we may obſerve, that the 


horizontal line is of the ſame nature with any other vaniſhin 


lines, and differ from them only in being more uſeful ; becauſe 

many more objects are perpendicular and parallel to the icture, 
than oblique with it: and therefore the great ſtreſs, which hath 

been laid upon. this line by moſt writers, is not ſo very ſignificant 
as the! y apprehended ; for, in ſome caſes, it is of no ule at all in 
a picture. For let us conſider a little: if vaniſhing lines upon the 
picture are always to be produced by planes paſſing through the eye 
parallel to the original figures, then no original plane can have its 
vaniſhing line 1n the hor.-on:al line, unleſs it is paralle] to the 


ground; but, if any object be obliquely fituated with regard to 
: the 
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the ground, then the plane, which is to paſs through the eye pa- 


rallel to the original in order to determine its vaniſhing line, will 


be oblique with the ground alſo; and therefore it cannot pats 
through the horizontal line, but will be either above, below, per- 
pendicular to it, or croſs it in an oblique manner : all which may 


be conceived by inſpecting the following figures. In fig. 5. the 
original object AB GD lies upon the ground, therefore the plane 
a bg d, which paſſes through the eye E parallel to the ground, 


cuts the picture in the horizontal line bg. In fig. 6. the original 

ABGD is ſuppoſed perpendicular to the ground, and to be per- 
pendicular to the picture alſo ; therefore the plane a bg d, which 
paſſes through the eye E parallel to the original plane, will be 
perpendicular to the ground, and perpendicular to the picture; 


roduce the vaniſhing line b g, which will be perpendicular to the 


horizon line HC. But if the original object is perpendicular to 


the ground, and oblique with the picture, as in fig. 7. then its 
vaniſhing line bg will be perpendicular to the horizontal line HL, 
but will not paſs through the center C, (or middle of the picture) 
but it will be on one ſide of it. Again, if the ſquare object, 
AB GD, fig. 8. (which is inclined to the ground at an angle, as 
B AF, but reclined to the picture) hath two ſides AD, GB pa- 


rallel to the picture; then the plane a bg d, which paſſes through 
the eye E parallel to the original A B G D, will produce a vanith- 


ing line bg, above the horizontal line f and exactly parallel to it. 
But if the ſame object, (fig. 10.) be turned ſo as to have all its 
ſides oblique with the picture, then the plane E b gd, which paſſes 
through the eye E parallel to the original A B G D, will produce 


a vaniſhing line bg, which will be oblique to the horizontal line 


fo. Again, if the object AB G D, (fig. 9.) be inclined both to 


the ground and the picture, but have its ſides AG, B D, pa- 
rallel to the picture, then its vaniſhing line ag, will be parallel 
to the horizontal line H L, but below it. And ſo in regard 
to the vaniſhing points of any original lines: fince theſe lines 


are ſuppoſed to be continued in planes, therefore having found the | 


vaniſhing lines of thoſe planes as above, the vaniſhing point of any 


line in thoſe planes may be eaſily found alſo; viz. by drawing lines 
through the eye, parallel to ſuch lines, till they cut the picture: 


Thus, in fig. 5. Eg is drawn from the eye, E, parallel to the 
oblique line F, and therefore g is its vaniſhing point upon the 
picture. And fo again, in fig. 6. and 7. EV, EP, EC, are 

5 „„ parallel 


and therefore will paſs through the center C of the picture, and 
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parallel to the originals, AB, G D, AG and BD, and therefore 
will produce the correſponding vaniſhing points; viz. V'for the 
line AG, P for the line BD, &c. 

In like manner the points a and g in fig. 8, 5 10. are deter- 


mined, viz. by drawing the lines E a and E g, from the eye, pa- 
rallel to the oblique lines T K.----From hence, then, it is evident 
that the various ſituations of objects may be reduced under the 
3 general heads, viz. 


When they are perpendicular to the picture, or parallel to the 
8 that is to the plane of the horizon. 
2. When a oo are parallel to the picture, or perpendicular to 


the ground. 


3. When they a are obliquely ſituated- both as to the picture and 


the ground, or any other plane upon which we ſuppoſe them: 
all which I ſhall now endeavour to explain in their ſeveral orders, 


by applying 1 to 8 


5 RE 555 eee eee. 
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AXIOM. 


The projection, or perſpective repreſentation, Seine upon the 
picture by any real object, is the ſection made upon the picture 
by the rays of light paſſing through the ſame from that object to 


the eye of the ſpectator. 


DEFINITIONS. 


JF the Point of Sight. 

2. Of the Center of the Picture. 

3. Of the Diſtance of the Picture. 

4. Of the original Object and original Plane. 

5. Of the Section of the original Plane, or Ground Line. 
6. Of the interſecting Point. 

7. Of the vaniſhing Line of an original Pans: 

8. Of the vaniſhing Point of an original Line. 

9. Of the Center of a vaniſhing Line. 

10. Of the Diſtance of a vaniſhing Line. 


ſection of the original Line, or its interſecting Point. 


where a plane paſſing through the eye, parallel to that original 


DERFPINITIONS. + wi 


Of the Point of Sight *. | Plate III, | 
The point of 6ght, 3 is that point where the ſpeQator's eye ſnould 88. 
be placed to view: the picture. Thus the point E, in all the y 


figures of this plate, is the point of ſight, or the place of the eye. 
2. Of the Center of the Picture. 

If from the point of fight E, a line, E C, be drawn perpendi- 

_ cular to the picture Ob g 1; the point C, where that line cuts the 
- picture, is called the center of the picture. 

Of the Diſtance of the Picture. 

The diſtance of the picture is the length of the line E C, which 
is drawn from the eye, perpendicular to the picture. 

. Of the original Object and original plane. 

By original Object is meant the real object, whoſe repre- 
ſentation is ſought, whether it be a line, point, or plane figure : 
and by original plane is meant that plane upon which the real 
object is ſituated ; thus the ground or bottom plane OP, (fig. 1. by 
is the original plane, and ABG D the original object. 

Of the Section of the original plane, or Ground Line. pig. 5. 

The line OI, where the ground plane cuts the bottom of _ 
the picture, is called the Section of the original ne, or the 
bene Line. 
6. Of . interſecting Point. 

If an original line AB be continued ſo as to cut the pic- 
ture; the point R, where it cuts the picture, is called the Inter- 


. Of the vaniſhing Line of an original Plane. 
The: vaniſhing Line of an original Plane, is that line 


plane, cuts the picture: thus bg, in this and the 8th and 1oth 
figures, are the vaniſhing lines of their ſeveral original planes 
ABGD,; &c.-- 
8. Of the vaniſhing Point of an original Line. Fig. 5. 
The vaniſhing Point of an original Line 1s that point 


* Explanation of ſigns or characters ad in this work. 
The lign = = denotes that the quantities, betwixt which 1t ſtands, are > equal: 
Thus A = B, is to be read, A is equal to B, &c. 
The fign + 1s a mark of addition. Thus A * B, muſt be read A added 
to B, & 
Ihe dots: and :: are-marks of Proportion. Thus Ab: Bd :: De. Ef 
are to be read thus, viz, Ab is to Bd, as Do eis to Ef, &c. 


where 
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where a line drawn from the eye, parallel to that original line, 
cuts the picture: Thus E g being parallel to the original line F, 
produces the vaniſhing point g; and ſo on. 
Of the Center of a vaniſhing Line. 
If from the point of ſight E, a line EP be drawn perpendicular 
to any vaniſhing line bg or ag; the point C, where that line 
cuts the h Ene, 18 called the Center of that . 


Line. 


Plate IV. 
* A 


. Of the Diſtance of a chin hs. 
The Diſtance of a vaniſhing Line 1s the length of the line E P, N 


* which is drawn from the eye, perpendicular to the ſaid line. 


1 I 
If two or more planes, AB GD and T, are parallel to each 


other, they will have the ſame vaniſhing line H g. 


For let NH g be the picture, E the ſpectator's eye, and A B 6D 


an original object. Imagine the plane EH g to paſs through the 


eye E, parallel to the original object AB G D, and it will cut 
the picture in the line Hg *; then will H g be the vaniſhing line 
of the original plane ABGD +. And ſince the original plane 


M is parallel to ABGD, therefore the plane E H g is parallel to 
that alſo; and conſequently Hg is the vaniſhing line of the 


plane TJ, and of every other Prone that is parallel to the plane 


AB GD. 


TA EORE A 2. 
The vaniſhing points © and g of the "OA A B, * in any 
original plane A BG D, are in ies vaniſhing line H g of that plane. 


From the eye E, draw EC, Eg, parallel to AB and K I; then, 


becauſe the original plane ABG D and the plane EH g are 
parallel ||; the lines E C, E g, which are drawn from the eye E, 


parallel to the original lines AB, KI, will be in the plane EH GS, 


conſequently they muſt cut the hogizontal or vaniſhing line H g J. 

in the points C and g, and thereby produce the vaniſhing points C, 

g. of the original lines A B, K1 

- THEOREM e 
The repreſentation ab. of a line AB is a part of a line 8 C, 


Def. 14. Sec. Chap. 1. + Def. 7. Sea. l. Chap. III. 
7. Chap. III. Seck. . Det. 75 || By conſtruction. 
6 Def, 13. Sect. II. Chap. I. « Ibid. and Def. 14. 


9 Ibid. Def. 8. 


? which 
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which paſſes through the interſecting point 8, and the vaniſhing 
point C, of the original line AB. 

For imagine the plane BDEN to paſs though the eye E, and 
the original line AB, and it will paſs through both the interſecting 

point 8, and the vaniſhing point C, and cut the picture in the 
line SC *. And if the viſual rays, AE, BE, are drawn from 
the extremities of the line to the eye, they mult be in the plane 
BDE N +, and conſequently their ſections a, b with the picture are 
in the ſection A C of that plane with the picture, and therefore 
a, b are the projections of A, B. (axiom.) But BEA is a plane 
of rays which form the projetions a b, of the whole line AB, 
| Wherefore, ſeeing that BE A is within the plane B DE NT, 
. the ſection a b muſt be a part of the ſection S C, which paſſes 
through the interſecting point S, and the vaniſhing point C. 
8 THEOREM 4. 

If the original plane AB GD is parallel to the picture, (Fi ig. 2.) 
it can have no vaniſhing line upon it, and therefore the repreſen- 
tation will be parallel, (as in Fig. 3. Plate III.) becauſe the pa- 
rallel plane a bg d, which paſſes through the eye E, can never 

cut the picture, and 3 can produce no o vaniſhing line 
upon it ||. 

And ſo alſo in regard to the lines. B A, BG, &c. they cannot 
have any vaniſhing points upon the picture, for the reaſon above; 
but their repreſentations will be parallel to their ſeveral originals. 

Thus mb, (Fig. 4.) the perſpective of MB, is parallel to MB; 
fo again, b C (in the zd and 6th Fig.) the repreſentations of the 


parallel lines BD and B P, are par allel to their originals B D and 
BP; and ſo on. 
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2 When the original 18 perpendicular to the bottom of the picture, Fig 
as AB, then its vaniſhing point will be in C, the center of the 
picture ; becauſe a line drawn from the eye perpendicular to the 
picture determines its center; now ſince AB is perpendicular to 


the picture, E C is parallel to it, and therefore the center on 1s the 
dani point of AB. 


2 
5 


| ConoLiany 2. 
If the original AB is in a plane XY, perpendicular to the fig. 6 
: picture, but lies obliquely in that plane on the ground, as A B; 


Def. r Chap. I. ns Def. Lz. Sect. nd "Chap: 7 
+ By conſtruction, Chap. III. Sect, e = 


then 
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then its vaniniſhing point C will be in the horizontal line H L, 
but on one ſide of the center: And fo univerſally let the ſituation 
of any original line be what it will, its repreſentation upon the 
picture will always be in that line which 1 is drawn through its in- 
; terſection and vaniſhing point. 
COROLLARY J- 
For let the oblique line AD be in the plane GF E OM, whoſe 
ſection with the picture is VO. 5 
Continue DA to cut the picture i in V, and draw its parallel E 0 
to cut the picture in O; then is O the vaniſhing point of A D *. 
Nov from the extremities of the line A D, produce the rays AE, 
D E, to the Eye E; then (as before) ad is the perſpective of 
AD; and is part of che line V O, which paſſes through the inter- 
ſecting point V, and the vaniſhing point O. 
COROLLARY 4. 

All lines which are parallel to each other, but not carallel to the 
picture, will have the ſame vaniſhing point; becauſe a line which 
paſſes through the eye, being paralle] to one of them, is parallel 
to all the reſt ; and therefore can have but one vaniſhing Pong, let 
the number of parallel lines be ever ſo many. 

This! have explained in the ſcheme, fig. 4. and by paper planes 5 
at fig. 5.-----In fig. 4. AB, DF, G M are three original lines 
er e to the picture, and conſequently parallel to one 
another. Through each of theſe lines a plane, as T EPM, is made 
to paſs to the eye, interſecting the picture in the lines A CDC; 
GC. Now from B, F, M draw lines to E; then is Ab the pro- 
jection of AB, Df of DF, and Gm of GM. But this may be 
more fully comprehended by the paper planes in fig. 5. which are 
ſeverally made to correſpond 1 thoſe delineated in fig. 4. For 
if we raiſe the picture on the line Z D, and the plane on T R, 
till they are perpendicular to the ground plane, and then turn the 
other planes, which paſs through the original objects A B, DF, 
G M, till they coincide with the eye at E; they will all meet 
upon the picture in the point C, which is the common vaniſhing 
point of all the original lines AB, DF, and GM. And by ob- 
ſerving the viſual rays, which are drawn from the extremities of 
cach original line to the eye, at E, we may perceive that the re- 
preſentation upon the picture, of the line A B, will be A b, of DF 
Df, and of G M, G m. Al which repreſentations 1 will tend to 


* Chap. In. Sec. II. Def. 2. _ 
the 
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the point C, as a common center, and there vaniſh into the picture. 
And we may moreover obſerve, that ſince the original lines AB, 
DF, GM, are not only equal and parallel to each other, but the 
perſpective length of all the three lines will be exactly extended to 
the parallel line mb; viz. becauſe m b is the projection of N B. 
But although I have (for the ſake of perſpicuity) confined* my- 


ſelf to a line ſituated either in the horizontal plane, or to dne in 


an horizontal direction; yet however any oblique lines are poſited, 


their ſeveral repreſentations will always be part of that line, which 


ſhall be drawn from their interſecting to their vaniſhing point. 
N. B. This Theorem and the corollaries deduced from it, are the 
principal foundation of all the practice of perſpective and therefore 


learners will do well to make them familiar, and to draw out many 


examples of this kind before they proceed any farther. 
THEOREM F. 


The repreſentation of a line bears a certain ratio to its original! 


and therefore may be found by calculation. 


Cask I. When the original line is perpendicular to che Nane 


of the picture. 


Draw the original line A B, then the plane ACE 8, making Fig. 8 


AB three equal parts, and CE two of thoſe parts ; then will 
the diſtance C E of the vaniſhing point C added to A B, the 


length of the object, be five equal parts; viz. equal to B S. Now | 


I fay, that the repreſentation A b is to the indefinite repreſenta- 


tion A C, (viz. the diſtance between the vaniſhing point Cand --- 


the interſeCting point A,) as the original object AB is to its own 


length A B added to CE; or (which is the ſame thing) to the 


line BS. For, divide AC into five equal parts ; then will the 
ray BE paſs through the third diviſion from the bottom, VIS. at 


b, and conſequently will cut off three parts from A C for the re- 


preſentation Ab, of AB. Wherefore A b: AC :: B A: BA 
+ C E N we)” . 


Again 


125 The truth of this 3 is demonſtrated by the following Theorem, taken from 


the ſecond edition of the Elements of Geometry, publiſhed by that eminent 
mathematician, Mr. Thomas Simpſon, F. R. S. and late Frofeffor of Geo- 
metry 1 in the Royal Academy at Woolwich, _ 
IIEOREM 12. Book. VII. | 

(Fig 8 J If. fromthe two extremes of a right line (B E) cutting a 3 (AHL), 
two perpendicular EC, BA) be ns; to ths plane j the right line (A C) 


| joining 


33 


Fig. 9. 


THEOREM s. 


Again, the diſtance C b between the vaniſhing point C, of. a 
line AB, and any point b in its repreſentation A b, is to the 
diſtance C A, between the vaniſhing. point C, and the interſecting 
point A, as the diſtance E C is to the line AB added to C E: 


that is Cb: CA:: CE: AB+EC#* (=BS). 


CsN II. When the original line is ho to the plane of 
the picture. 


The repreſentation 4 b of a line AB, parallel to the picture, is 
to its original AB, as the diſtance E C of the repreſentation i is to 


the Diſtance E D of the original line. 


For let the original line AB contain five equal parts, and the 
diſtance A S(or E D) five parts, and the diſtance SN (or C E) two 
thoſe parts: then will a b be two fifth parts of AB; as SN is of 
two fifth parts of SA. Wherefore, ab: AB: EC ED +, 

: 1 | And 


joining the 1 where they meet the plane, will paſs through the point 


(b) in which the propoſed line (B E) cuts the plane, ſo as to be divided by 


it into two parts (A b, b C) having the lame ratio to each other as thoſe 
two perpendiculars (EC, B A.) 


For if EC be produced to F, the lines E p and BA, which are both 


— 


perpendicular to the plane A H L (by hypotheſis), will be parallel to each 
other (Euc. 6. 11.) ; therefore EB and AC being both in the ſame plane 


with thoſe parallels, in which their extremes are potited (Ibid; B. 1. Def. 7), 
they muſt neceſſarily, as they are not themſelves parallels, interſect each 
other; and ſo the alternate angles EC b, A B b being equal (Ibid. 27. 1.), 
as well as the oppoſite ones Cb E, A bB (Ibid. 15. 1.), thence will 
Cb: bA:: CE: AB (Ibid. 4. 6.) which was to be demonſtrated. 

N. B. This Theorem may be clearly comprehended, without mathematical 


reaſoning, by a contrivance which J invented ſome years fince for explaining 


this matter in a mechanical manner: and which may be had of Mr. Adams, 
in Fleet-Street, London, mathematical inſtrument maker to his Majeſty. 
* 'This follows as a corollary from the above theorem; fo, if Ab is the 


perſpective of AB, then, conſequently b is the perſpective of B. 


I (Fig. 9.) Draw the original plane AS EB, and from E, the line E D 
parallel to 8 A; draw alſo N b the common interſection of the plane ASEB 


with the picture NHL; then draw the lines A E, B E, determining the 


projections a, b, of A, B. (Theorem 3. S. H. Chap. I. 
The line N b 1s, by conſtruction, parallel to A B; and a b is a part of 
Nb: Now ab is a right line drawn parallel to the fide A B of the 
triangle AB E, and cuts the ſides A E, B E, proportionally (Euc. 2. 6.) ; 
and vince the triangle EB D is equiangular to the triangle E C b, the ſides 


about the angles are Proportional; and therefore C b: DB : EC. DE 


(Ibid. 
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And ſo likewiſe, ab (Fig. 10.) 1s to its original A B, as E ol 
(or SN) is to S D. 
CAsE III. When the original line is oblique with the picture. 
The repreſentation Ab, of the oblique line A B, is to the diſ- 
tance A V, between its vaniſhing point V and interſecting point 
A, as the length of the line A B is to AB, added to the diſtance 
_EV of the vaniſhing point V. 


Draw AB at pleaſure, and alſo its parallel EV which deter- 
mines the vaniſhing point V; then divide E V into two equal 


parts, and make the given line three of thoſe parts. Now BA 
added to VE is five parts ; therefore draw the indefinite repre- 


ſentation AV, and divide-that into five equal parts, then draw BE 


cutting AV in b, and then is Ab: AV:: AB: AB VE. 
Again, the diſtance Vb, between the vaniſhing point V of an 
_ oblique line AB and any point b in its repreſentation, is to the 
remaining part b A of tlie line AV, as the diſtance EV, of the 
vaniſhing point V, is to the original line AB +. 
THEOREM. 6. 

The repreſentation of a line may be determined by transferring 

the length or diſtance of the given line to the interſecting line; 


and the diſtance of the vaniſhing point to the horizontal line; 


viz. by bringing both into the plane of the picture. 


Give AB for the original line, whoſe vaniſhing point is V, ind Fig. 11. 


continue F A (the ſection of the original plane with the picture) 


continue alſo HV (the vaniſhing line). as in the figure, and draw 


AV. 


From the interſecting point A, transfer the length of the line AB 
to D, and from the vaniſhing point V transfer its diſtance E V to 
L, then draw the lines BE and D L, which will both paſs through 


(Ibid. 4. 6.). And fince the ml EC a, EDA are equiangular, it 


will be Ca: DA:: EC: DE (Ibid. 4. 6 ); and conſequently the whole 
line a b (that is, the repreſentation of * B) hath the ſame proportion to the 
whole line A B, (that is the original line) as the parts C b, DB; Ca, DA 
have reſpectively to each other, which was to be demonſtrated. 

* Theorem 5. Caſe I. of this ſection. The lines A B and E V are 
parallel by conſtruction; wherefore, the demonſtration to Caſe I. Fig. 8. 
of this Theorem, proves this ſcheme alſo. 

1 1 nes Ab: AV ::AB:AB+ VE, therefore Vb: b A 
A | 


F 2 o_ the 
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the ſame point b*, and thereby (in both caſes) give Ab for the 
repreſentation of AB. 

And for the ſame reaſon, if the planes O F and CR are brought 
into the plane of the picture, and a line be drawn from K to V, 
it will cut AL in the Point b; VIZ. wherein it is cut it by the ray 
BE. 

From what has been already advanced, we may perceive that 
the practice and theory of perſpective can be ſo applied as to il- 
luſtrate each other; namely by bringing the original object, and 
the diſtance of its vaniſhing point, into the plane of the picture. 
But having made great uſe of ſchemes of this nature, in the re- 
maining part of this chapter, it may be neceſſary to give a more 
particular deſcription of this before we proceed to the next ſection, 

and to ſhew the manner in which they are to be conſtructed. 


Let the point B be poſited i in the plane O F, and let B E be a 


ray whoſe projection is b. 


Through the eye E, draw the parallel plane C E RP from B 
produce BA to interſect the picture as here at A; then find I., 
the vaniſhing point of AB, and draw AL, which will cut BE 


in b. Now draw upon thin card paper the lines as in the figure ; 


then fix a filk thread at E, and perforate the picture in the point 


b, and paſs the filk through the ſame ; do the like at B, and fix 
a ſmall weight at Q; the other end of the filk ; then hs planes 


O F, CR being made to revolve on the ſections MF, CP, in 


ſuch a manner as to keep the ſaid planes always paralle] one to 


another, they will cauſe the thread to keep conſtantly in a ſtraight. 
line, and exactly coincide with the point b. 
REMARK. 
Having thus far conſidered the different poſitions of points and 


* The following corollary to Theorem 12 in Mr. Simpſon's Geometry, 
as quoted above, page 33, will demonſtrate the truth of this aſſertion. Thus, 
if in the plane K1, the lines D F, HL be made parallel one to the other, 
and in them be taken VI. = VE and AD = AB; then will the line LD, 
joining the points L and D, cut AV in the very ſame point in which it is 
cut by BE. For if b be taken as the interſection of L D and AV, the 
triangles VL b, A D b, will be equiangular (Eac, 15.0 25. Þ) whence 
Vb:bA: 'VL{VE : AD [AB]::Vb:baA (Ibid 4. 6.. & Simp- 
ſon's Geom. 12 7.) ; therefore, ſeeing V A is divide in one and the ſame 
ratio by two different lines they mult neceſlarily interſect 1 it in one and the 
ſame point b, (Ibid. Ax. 2. & 5. of 4.) 


lines 


I HEORE MS, 
1 | lines, and the various interfections of ſuch planes as were parti- 
cularly neceſſary for explaining this our Syſlem in general, we may 
from hence reduce the whole theory of that part of perſpective, 
which is the ſubject of this treatiſe, into oze ſimple and general 
ſcheme, by ſhewing how to determine the Projection of a Point 
and Line only. For fince Lines are generated jrom Points, and Sur- 
faces from Lines, &c. therefore a true Method for projecting a 
Point and Line only is all that is neceſſary for our preſent purpoſe. 
But to be more particular All the projections hitherto demon- 
e are derived from the following Data, viz. 
Every original Point, or Line, was ſuppoſed to be given in 
lp one Plaue; which, therefore, was called the original Plane. 
2. Any original Plane may be conceived to paſs through. the 
Spectator s Eye, and thereby fo cut the Picture, both in the nter- 
ſecting and vaniſhing Point, of the original Object. 
3. A Line drawn through the iterſetting and vaniſhing Point 
of the original Object, is the indefinite Repreſentation of it. 
. Lines drawn from original Points to the Eye, determine their 
ſeveral Projections on the Picture. 

Now, ſeeing that all the Schemes hitherto explained are only 
illuſtrations of the above Data, and are ſo calculated as to take in 
all the various poſitions of Lines and Points, both as they reſpect 
the Eye and the Picture, therefore any one of them from Fi ig. 3. 
to Fig. 12. may be conſidered as a Diagram, which contains in 
itſelf a moſt perfect and comprehenſive Theory of this part of 

Projection, and, as ſuch, is of univerſal application. 
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UU 
Of Objects which are in Planes perpendicular to the 
Picture, or parallel to the Plane of the Horizon *. 


EXAMPLE I. 


Plate V. LET ABF D be a ſquare object lying flat on the original plane 
Fig. 1. 2 0 W, and let E be the eye, and E C its diſtance. From 
what has been ſaid already it is manifeſt, that a bfd is the repre- 
ſentation of ABF D; for the points a, b, f, d, are where the viſual 
rays DE, &c. are cut by the picture +. Or, the repreſentations 
ad, bf, are part of the lines 1 C, 2 C, which are drawn from the 
interſecting points 1 and 2, and the vaniſhing point C, of the ori- 
ginal lines } AD, BF; and conſequently a b, df are the repre- 
 lentations of their originals AB, D F, becauſe they join the points 
ab and df, viz. the repreſentations of the original points A, B, 
Now let us ſuppoſe the original plane O W, to be turned upon 
its ſection O X, and the parallel plane HIK L to be turned alſo 
upon the vaniſhing line H L, till thoſe planes and the picture 
become one continued plane like S HK, then it is manifeſt that the 
eye E will be tranſpoſed into the point E, and E C will be its 
diſtance. And if we moreover ſuppoſe the original figure AB F D, 
to be drawn upon the under fide of the plane O W, and exactly 
in the ſame ſituation as A B D in the plane OS RX; then, I 
ſay, if lines are drawn from the ſeveral points A, B, F. D, in this 
3s tranſpoſed plane, to E, the tranſpoſed plane of the eye, that their 
ſections a, b, f, d, with the lines 1C, 2 C will be in the very 
ſame points, in which thoſe lines are cut by the rays which go 
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*The original plane O W, which is perpendicular to the picture, we al- 
ways ſuppoſe the ground, unleſs mention be made to the contrary; becauſe it 
will be more intelligible to the generality of readers, and becauſe we ſhall 
make great uſe of this plane, and of its vaniſhing line H L, as being the 
horizontal line. 9 . 


I Axiom. I Theorem 3. 
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Of PERPENDICULAR OBjuCrTs. 


from the original points A, B, F, D, in the plane O W to the eye 
E: thus the ray DE cuts the line 2 C in d, and if a line is drawn 


from D to E, it will cut 2 C in the fame point d; and ſo of the 


reſt. From whence it follows, that the repreſentation a bf d, 


may be as exactly determined by thus tranſpoſing the planes, as 
by thoſe imaginary rays of licht which go from the real object to 


the eye“. 
For the fame reaſon af j is the repreſentation of A F, which 
being the diagonal of a ſquare, will therefore make the diſtance, 


CV, of the vaniſhing point V (from the center C) of the ſame 


. length with the diſtance CE. For, ſince the ſides of the triangles 


AD F, E CV, are by conſtruction parallel to each other, they are 


equiangular triangles, and conſequently CV: CE:: FD: DAA. 
That the ſenſe of this figure may be more clearly comprehended, 
in Fig. 2. all the above planes are laid flat upon the paper; and 


may eaſily be diſtinguiſhed by the letters, which denote each plane: 
thus OSRX is the original plane, ABFD the original objec, 
1 and 2 the ſections of the ſides AD and FB with the picture 
OXIK; the parallel plane is HIK L, and HL is the vaniſhing 


line of the original object; C the center of the picture; E the eye; 
and E C its diſtance. Theſe things being premiſed, let us apply 


them to practice by determining the above repreſentation. 


From 1 and 2 draw 1 C, 2 C, and from the ſeveral points A, Fig. 2 9. 
B, F, D, draw lines to this eye at E, which will cut 1 C, 2 C, in 
the points a, b, f,d; then draw ea b, d 15 parallel to H L, and the 


repreſentation 18 compleated. 


From hence, then, it follows, that if the Gtuation or ſeat of an 


original object, together with the place of the picture and the 


_ diſtance of the eye, are known, that then the repreſentation of 


that object may be eaſily determined. For let us now, without 


any regard to the former figure, call OSRX the ground, ABFD 


an original object, OX KI the picture, V the horizontal line 


continued, C the center of the picture, and Cc E the diſtance of 
the eye tranſpoſed as above. 


Now becauſe the line E C, drawn from the eye E, is parallel to 
the ſides AD, BF of the original object, it will cut the vaniſhing 
line HL in C, viz. the center of the picture ; becauſe A D and 
B F are perpendicular to the picture, that is, perpendicular to the 


ion OX; therefore C is the eng oO of AB and CD. 


Theorem 6. + Euc. 4 6. 
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Of PERPENDI—CULAR OBJECTS, 
Continue the des AD, F B, till they cut the ſection OX in 


1 and 2; from 1 and 2 draw lines to C; then from the ſeveral 
points A, B, F, D, draw lines to E, which will cut 1 C, 2 C in the 


points a, b, f, d: finally, draw the lines a b, fd and they will give 


the repreſentation required. 

This repreſentation may allo be Arnie without drawing 
lines from the original points A, B, F, D, to the eye E, by means 
of the diagonal F A continued to the interſection PZ, and its 
parallel E V. 

Continue the vaniſhing line H N and the ſection OX, at plea- 
ſure; continue alſo the diagonal AF till it cuts the ſection in P: 
then from E, draw E V parallel to FP; and from V (where it 
cuts the vaniſhing line) draw VP, cutting 1 C, 2C in the points 


aà and f; then is (a) the repreſentation of A, and (f) the repreſen- 


tation of F; therefore from (a) and (f) draw ab, fd, parallel to 
H L, and the thing propoſed is done. 

Or let ABF be an original ſquare ; AF, B D, the two dia- 
gonals thereof, C the center -of the picture, and CE its diſtance. 

Through E, draw E V and E V, parallel to the diagonals AF, 
B D, cutting the vaniſhing line in V and V, then are V and Y the 
vaniſhing points of thoſe diagonals, for in thoſe points the picture 
is cut by lines which are drawn from the eye parallel to the ori- 
ginals AF, BD. And for the ſame reaſon, (as we have obſerved 


before) C is the vaniſhing point of AD, BF; and therefore, if 
lines are drawn from the ſections 1,2 to C, and from the vaniſhing 


points V, V, to the interſecting points P, Z, then the points a, b, f, d 


where they interſect each other. will determine their ſeveral repre- 


ſentations: thus a d is the repreſentation of AD, &c: and by draw- 
ing ab, df (which will be parallel to the horizontal line) the re- 
preſentation of the whole ſquare will be compleated. 

From hence, then, we may obſerve, that any plane figure may 
eaſily be drawn upon the picture: or this may be better compre- 


hended from the following Example. 


EXAMPLE 2. 
In ga 3 and 4, we ſuppoſe the planes to be laid flat, as in 


the above ſcheme ; Fig. z. has the original triangle with one ſide 


BD, parallel to the picture, that is, parallel to the bottom, or 
ſection 1 2 of the picture; and in Fig. 4. the triangle ABD hath 
every ſide oblique with the picture. 
To determine the repreſentation of the triangle AB D. 3 
Continue D A to its interſecting point 1, and from B, draw Bi 
prays 
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Of PERPENDICULAR OBJECTS, 


parallel to D 1; then from E, draw EL parallel to BI, which 


gives L for the vaniſhing point of the lines Bi, PI *. Do the 
ſame on the other ſide, and draw 2 H, 2 H; then from the ſections 


b and d, draw the parallel b d, and then will a bd repreſent the 
given IO ABD . 


REMARK. 
The vaniſhing points H, L, may be found by caleulation, Viz. 


by drawing (any where apart) the little ſcheme at Fig. V; where 
rs 1s drawn parallel to the horizontal line H L; q is conſidered as 


the center of the picture, and q o as the diſtance of the eye, which 
for example ſake we will ſuppoſe to be equal to two ninths of the 
given dittance CE, as expreſſed in the figures. 

At the point o, make on each fide of 0 q an angle of thirty de- 


| grees, and draw or, os, which form an equilateral triangle 
ſituated in the ſame manner with reſpect to the picture, as the 
original triangle ABD. Now, I fay, ſince o q is two ninths of 


the given diſtance CF, that s q, or q r, are each two ninths of the 


diſtances CL, CH os the vaniſhing points L and H; and con- 


ſequently, if nine ſuch diviſions as q t are carried from C, to H 


and L, they will determine the vaniſhing — H and L. 


EXAMPLE 3. 


41 


For a triangle, ABD, whoſe ſides are all oblique with the ig. 4. 


picture. 
Continue the ſides to their interſecting points 1, 2, 3, and give 


E for the tranſpoſed place of the eye; then draw EH, E V, EL, 


parallel to B 3, D2, DI, which will give the vaniſhing points 
H, V, L, as before. From H, V, L, draw lines to the interſecting 
points I, 2, 3. (as in the figure) and their interſections with each 


* Def. 8. Sect. IT. has: III. 


F By attending to (Fig. 2.) we may obſerve e, that this example follows as 
a a corollary from that and the firſt figure, as being of the ſame nature with 
the triangle FNP, and its repreſentation fnd ; and if lines were drawn from 
the original points A, B, D, to the eye E, (Fig. 3.) they would ſeverally cut 
the lines 1 I., 2 H, and thereby give a, b, d for the projections of A, B, D; 
and conſequently, the triangle a bd for the perſpective of the original tri- 


angle AB D. 
{ The reſpective ſides of the triangles ros, HE 15 being parallel by 


conſtruction, the triangles are equiangular ; therefore $q:qo::LC:EC, 
206 £4: 00; C4ihC; (by Euc. 4. 6.) 


G 1 
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other will produce the figure a bd, which | is the perſpective repre- 


ſentation of the original ABD x. 


Here we may obſerve, that the center of the picture is not con- 
cerned 1 in this example. 
REMARK I. 
But, if we would find the vaniſhing points H, V, L, by calcu- 
lation, then we muſt draw E C, (or at leaſt ſuppoſe it to be drawn) 


and likewiſe make the triangle t x y, at Fig. Z, exactly like the 


original triangle AB D; and place it in the ſame poſition with 
reſpect to the picture: that is (any where apart) make the ſides 
of the triangle t y x, parallel to the correſponding ſides of the tri- 


angle ABD : then from t, draw tw parallel to the horizontal 
line; from x, the line ox parallel to CE, and v parallel to 


VE, and continue xy .to W. 


Now ſuppoſe o the center of the olives, and o X oh 8 


of the eye, which we will alſo ſuppoſe equal to one ninth of the 


real diſtance CE ; then will the diſtance C L, of the point L, be 
nine timesot; that of C V, nine times ov, and that of VH nine 


times of vw; that i is, Ot is one ninth of LC; ov is one ninth of 
CV, and v is one ninth of VH +. 


REMARK. 2. | 
From hence it appears, that if any plane figure be reſolved into 


triangles, and its fituation given with reſpect to the picture, to- 
gether with the center and diſtance of the picture; then the va- _ 
niſhing points of ſuch triangles, may be exactly determined by a 


pair of compaſſes only; having previouſly drawn out the little 
ſchemes, in the ſame manner as at figures Y and Z. 


REMARK 


And 1050 hence alſo it follows, that circular and elliptical 
figures may be readily and accurately put into perſpective; ſince 


by dividing their originals into triangles (like Fig. 27, Plate I.) 


we may obtain as many points as we pleaſe for * the 


* This figure is e by the preceding one. Or, lines being 


drawn from A, B, D to E, will paſs through the points a, b, d, &c. 
+ Since the licles of the correſponding triangles, viz. to x, L CE; 
o vx, CVE; vwx, VH E; are parallel to one another, they are re- 


ſpectively equiangular ; and conſequently their ſides are proportional: 
therefore to :ox: -C:: CE; alſo ov: ox: VC: CE; andvw:vx 


E VH: E; (Euc. 4. 6.) 
mo concaſontation 
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repreſentation of the circumference of each ; which may be clearly 
comprehended by referring to the practical part for circles in the 
Second Book, where this article is fully illuſtrated. 
Theſe three laſt figures, though ſo very ſimple, contain the 
_ greateſt part of practical perſpective; for, however original planes 1 
are ſituated, or however any points or lines are taken within or ES, 
drawn upon them, their repreſentations may always be determined 
by continuing the original lines till they cut the picture, and by 
drawing lines through the eye parallel to them, &c. All the 
difficulty lies in being careful to draw the lines from the right in- 
terſecting and vaniſhing points, which a little practice will make 
extremely eaſy ; and, therefore, here the learner will do well to 
_ exerciſe himſelf with the examples under this head in Chap. II. 
E 5 G ES 


As we intend to add a demonſtration to every principal article 
in this work, it is neceſſary, in this place, to prove the truth of 
ſome of thoſe rules, which we have given in the practical part, 
for ſhortning ſeveral operations in perſpective, and which in the 
former editions, we have either taken for granted or conſidered 
as corollaries that ſeemed neceſſarily to flow from our general pro- 
pofitions; or as being ſo obvious from the ſchemes themſelves as 
not to ſtand in need of any other kind of proof, viz. ſuch as cut- 
ting off a line in perſpective to repreſent any given length, without 
drawing out the original object; and thence to determine the per- 
ſpective of any given plane. And to ſhew how any number of 
lines may be drawn ſo as to tend to the ſame vaniſhing point, 
when that point is too remote to come within the compaſs of the 
picture, Cc. EE 2 
| e ExAMPLE 4. | 
Cast I. To cut off a line which vaniſhes into the center of the 
picture, ſo as to repreſent any given length. TT RT 
Let the interſecting point of the given line be at 2, and let its Fig. 2. 
length be 2 B; C the center of the picture; CV the horizontal 
line, and CE the diſtance of the eye. Make 2 Z equal to 2 B, 

and c Y equal to the diſtance CE of the vaniſhing point C from 

the eye E; then from the given point 2, draw the line 2 C, and 
from Z (the diſtance of the point B from the interſecting point 2) 
draw ZY, cutting 2 C in b; and then will 2 b repreſent 2 Z, 

that is, a line equal to the given line 2 Bx. 
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Cas II, Give ab for the repreſentation of a parallel line in the 
picture, and let it be required to cut off a part of b C to repre- 


ſent a line equal to a b. 


From the vaniſhing point C, ſet off the diſtance CE to V, on the 
vaniſhing line CV; then draw a line from a to V, and it will cut 
off bf for the repreſentation of the line ab *. 

CASE III. From a given line mg to determine the repreſentation | 
of a ſquare. 

ese gm in n; from C, l lines through the extremities, m, 


g. at pleaſure; then ſet off the diſtance of the vaniſhing point C, 


118 before to V, and then draw a line from V through the center n, 

cutting b C in f, and a C in a; laſtly, from b and d, draw the 

parallels ba, def, which compleat the ſquare as was propoſed +. 
Now in both theſe cafes, we ſhall find on inſpection, that abf 


repreſents half the ſquare A B F, and that af is a diagonal; 


wherefore b f repreſents one fide, and conſequently b f is the 


perſpective of a line equal to a b. And we have demonſtrated 
above that a bf is the perſpective of half the ſquare a bf d, and 


that af repreſents its diagonal; therefore the ſide bf is the pres 


ſentation of a line equal to ba, &c. 


In like manner, it muſt appear extremely obvious that b g repre- 

ſents gn, and md the line mn. N 
EXAMPLE 

To cut of an oblique line to repreſent any given length. 

Let the interſecting point of the given line A B be at 1, its va- 


niſhing point at L, CE the diſtance of the eye, and 1 L the i in-* 


deficite repreſentation. | 
Cast I. To cut off the line from the bottom of the picture, 


viz. from the point 1. 


From L transfer the diſtance L E of the eye E to H, and give 
1 2 for the propoſed length yew draw 2 Hf, cutting 1 L IN a, 
and then will 1a repreſent . 


* Siner a b is (by „ parallel to CV, the 8 ab , VSF 


are equiangular: whercfore (by Theorem 5 f b is the repreſentation of 6 - 


line equal to a b. 
+ Here G NM is the original of gen m, but GM is equal to AD, BF 


(Eue. J. 4.) therefore the half of GM (G N or N M) is equal the half oc - 
47: B F „(B G, M D) conſequendy, b g repreſents a line equal to g n, : 


and m d repreſents a line equal to mn (Sect. III. Example I.) 
1 Theorem 6. a 
Cask 
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Cas II. From the given point a, to cut off a part of a L, to 
repreſent any propoſed length; ſuppoſe the length AD. 
Things remaining as before, draw a line from H through the 
given point a, cutting the bottom of the picture in 2, from a 
draw the parallel a f, then from 2 ſet off the given length 2 2, 
then draw 2 H, cutting a f inf, and aL in d; and then will 
ad repreſent af *, that is 2 2, or AD . 
Now, that 1 a repreſents the perſpective length of 1 2, and ad 
the perſpective length of a f, will appear from hence, viz. becauſe 
Ia 2 ts the repreſentation of the triangle 1A 2; and adf is the 


. repreſentation of the triangle AD F.; Wherefore 1 2, 1 a, ad, af, 


repreſent the correſpondent lines of cach, and therefore 1 a is cut 


off in perſpective equal to 12; and ad is cut off equa] to a f, and 


the line af is the projection of AF f. 
From hence we obtain two general rules for abbreviating the 
practical part of perſpective, and, with the feweſt lines poſſible, may 
find the repreſentation of any plane figure, however ſituated either 
with reſpect to the eye, or the picture. All this is fully illuſtrated 
in the Second Book of this work ; to which we * refer our 
: readers. | 
Ei Aiibrr 6. 8 


F 


Having given Aa for the repreſentation of a line, whoſe va- Fig. 5. 


niſhing point L is out of the picture, to draw another line B b 
ag? Hall tend to the ſame point. 


Give B ſor any point in the propoſed line B b, through A and 


B draw AH to the vaniſhing line, which 1s here the horizontal 
line H L, and from a, draw 2b. parallel to AB, cutting the ſaid 
vaniſhing linc in h, then make ab toah, as ABis to AH, and 


draw Bb, which will tend to the point L. -For ſuppoſe AB is 


one half of AH, then ab muſt be taken equal to one half of 
a h, and then by continuing A a and B 2 they will both meet in 
the point LS. 

In the ſame manner we may draw any number of lines, tending 
to the ſame point L, viz. by dividing AH and ah into fimilar 


parts, and then drawing lines as above directed. We may farther 
obſerve, that the lines A a, B b, af ares lines drawn upon the 


* Theorem 6. + Theorem g 4 Sect. III. 
Example =: „„ | 

Inis rule, being fo obvious to ſenſe, requires no farther res of proof 
tian what ariſes from a bare inſpection of the figure. 


ground 


Fig. 5. 
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ground plane, and therefore the vaniſhing point of thoſe lines will- 
be in the horizontal line; and we ſhall hereafter ſhow how to ap- 
ply this rule, in all the variety of inſtances which can happen in 
the general practice of Tae pp 


a 8 


EXAMPLE 7. 
Having wn the vaniſhing line and vaniſhing points H and L of 


two er A ">, Aa, whole angle A repreſents a right one; together 


with C, the center of the F from thence to find the diſtance 


of the picture. 


Biſect the diſtance HL 8 the dai points in D; From 


D, with the radius D H, deſcribe the are HE L; then, from O. 


erect the perpendicular CE, cutting the arc in E, and then is E C 
the diſtance of the eye. For draw HE, LE, which will form a 


right angle at E *, and then LE will be parallel to the original 


of Aa; and HE will be parallel to the original of AB; becauſe, 
in no other point but E, will the lines LE, HE, drawn from 


H, L, make a right angle with the line CE +. 


Theſe are all the examples which ſeemed neceſſary for illuſtrat- 


ing this firſt part of the theory and practice of perſpective; viz. of 


Plate VI. 
Fig. 1. 


objects that are ſituated in planes parallel to the plane of the 


horizon; we ſhall therefore proceed to the ſecond part, which is 
the W avi of the next ſection. 


CCF 


4 0 e ., 
Of Objedts which are in Planes perpendicular t to the 
= Ground, 


EXAMPLE I. 


W HEN the plane 1s perpendicular to the ground, and per- 


pendicular to the picture alſo. 


Here ABF D is a ſquare plane which ſtands upon its ſide A B 


perpendicular to the ground plane AP; and is alſo perpendicular 


to the picture. Now let E be the eye, C the center of the pice- 


e, 31. 2 + Ibid. 
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ture, and C E its diſtance. From the eye E, draw E 8 parallel to 
AD or BF, and E C parallel to AB; then, becauſe E C is pa- 
rallel to AB and DF, therefore C is the vaniſhing point of thoſe 


lines *. Novi from C draw CG, cutting the ſection AG in G, 


and from 8 draw 8 G parallel to CE, which will compleat a per- 
pendicular plane SE C G, that paſſes through the eye parallel to 
the original object A BFD; therefore CG, its ſection with 
the picture, is the vaniſhing line of the original plane AB F D +. 
And, ſince CE is by conſtruction perpendicular to CH, C is the 
center of the vaniſhing line Þ 45 and alſo the center of the picture, 
and CE is its diſtance. ||. 


Again, continue CG at pleaſure, and from the eye E, draw 


E V, E E, parallel to the diagonals DB, AF, which will cut the 


vaniſhing lice E V in the points E and V; therefore E and V are 
the vaniſhing points of thoſe diagonals 8, by means of which the 
| whole repreſentation may be determined. Thus 1 is the ſection 
of the {ide AB, and C its vaniſhing point; therefore, draw 1 C, 


then from A and B draw lines to E, which will give the repre- 
fentation abof AB A, then from a and b draw the lines a d, bf 
parallel to the vaniſhing line EV (that is, perpendicular to the 


. ground plane) and continue them at pleaſure ; then, from V, draw 
a line through b, cutting a d in d; and from E drawn a "Mo to a, 
which will cut bf in f; laſtly draw df to its vaniſhing point C, 
then is a bfd the repreſentation of A BF D. 

Or, draw the perpendicular 1 2 from the interſecting point I, 
and make 1 2 equal to AD; draw lines from 1 and 2 to C, and 
then find the repreſentation ab: and draw bf, ad. 

REMARK. 

Since the bottom of the picture (or the interſection of the 
picture) with the original plane, always receives the real length 


of any original line, that is parallel (See 1 2 Fig. 1. Plate V.), 
by means of the interſection ; - fo likewiſe the line 12 ͤ in 
this figure, which is drawn from the interſecting point 1 of the 


line AB, muſt always be of the ſame height with AD; becauſe, 


in both caſes, the neareſt fides of the 0 original planes are 


ae to coincide with the Plane of the picture, and the Mn” 


* Net. 3. Sect. ES Def. 3. 4 Def 9. 
Def, o. Def. 8. 5 7 Caſe I. 
Theorem 5. | rhe = „ 


tations 
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tations of thoſe ſides are equal to their originals *, From hence 
it follows, that the real lengths or breadths of objects may be 


transferred to the bottom of the picture; and their heights may be 


placed upon a perpendicular line, like 1 2, which is drawn from a 


given point on the bottom of the picture alſo. And this remark 


being very eſſential towards ſhortening the practical part of per- 


ſpective, it ſhould be F underſtood and retained in the 


memory. | 
But to apply this to practice. BP, , he planes being ſuppoſed to be 
laid flat, as in the former examples. 


Then AB repreſents the ſeat, or plan, of the original plane 


AB D F, in the laſt figure; A 1 its diſtance from the picture, 


VEE the parallel plane, E the tranſpoſed place of ad eye, and 
CE its diſtance. 

Frem the interſecting point 1 draw a line to the vaniſhing 
point C: of the line AB, pen from A, B produce lines to E, 
cutting 1 C in a, b: now, fince CE is likewiſe the diſtance of 
the eye, ab repreſents A B (AB Fig. 1.) From a, b, draw ad, 
bf parallel to the vaniſhing line VE, and continue them at plea- 
ſure; then from V, draw a line through b cutting ad in d; and 
from E draw another line to a, cutting bf in f; draw df, which 
compleats the repreſentation abdf, ſo as to correſpond exactly 
with the repreſentation a bd f of Fig. 1. 

-.- REMARK 1: 
We have made uſe of both the vaniſhing points v, E, to exer- 


ciſe the learner, but it is evident that one point only i is ſufhcient, 
becauſe Vd gives the point d, and dt vanithes into C, the center 


of the picture. 
R 25 
Or, having found the line a b, the whole repreſentation may 
be drawn without the vaniſhing points V, E, Thus, from the 


interſecting point 1, erect the per pendicular 12, and make it of 


* Conſider V and G4 (Fig. 1 as the diftance of the vaniſhing point 0. | 
tranſpoſed as in former examples. Ihen becauſe a d, bf are parallel to 
the vanithing line V E, therefore Vd cuts off a b to repreſent a d; and 
E a cuts of fd to repreſent a d; wherefore a b fd is the perſpective of a 
ſquare. Or, if rays are drawn from A, B, F, D, (Fig. 1.) to the eye E, 
they will paſs through the picture in the points a, b, f, d, &c. 

0 Theorem 3. 


the 
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the ſame length with A B; then from 2 draw 2 C, and from a, 
b, draw the lines ad, bf parallel to 1 2. 
: REMARK 3. 


The repreſentation a b of A B may likewiſe be obtained by 


means of A 3, Bz, and their vaniſhing point H. 
| 1 REMARK EY: 

But if we would uſe the vaniſhing points V, E, we may find 
them by calculation, if that method appears the moſt eligible. 
For, at the ſcheme, Figure X, draw as before (in the former 
examples), and then CV is to CE as op is to om, &. 
Nov let us obſerve, that when the ſeat A B (Fig. 1.) of any 
| plane is perpendicular to the picture, the vaniſhing line of that 
plane will paſs through the center of the picture, (as in this 
example) and be perpendicular to the horizontal line &. But, if 
the ſeat AB (Fig. 5 of any perpendicular plane, AB D F, be 


oblique with the picture, then its vaniſhing line, VG, will not 
paſs through the center of the picture, but on one ſide of it; ne- 


vertheleſs, it will always be perpendicular to the horizontal line, 

and will paſs through the vaniſhing point L of its ſeat AB; 

which brings us to the next example. e 
)))) + 7 Jo: 


4.9 


When the plane AB DF is perpendicular to the ground, but Pig. 3. 


_ oblique with the picture. 3 „ 
Draw EL parallel to AB, and it will cut the horizontal line HL 


in L; from E and L, draw ES, LG, parallel to AD or BF; 


and from G, where LG cuts the bottom of the picture, draw 


GS parallel to EL: then is the plane GS E I, parallel to the 


original plane ABFD, and conſequently perpendicular to the 


ground; and RV, its ſection with the picture, is the vaniſhing 


line of that original plane }, and is perpendicular to the horizontal 
| line ||; and the vaniſhing point V is.in the ſection G L continued. 
Again ; E L is perpendicular to the vaniſhing line G V, therefore 


L is the center of that vaniſhing lineF, and EL its diſtance C; 
now from E draw ER, parallel to the diagonal D B, and EV 


parallel to the diagonal AF, cutting the vaniſhing line in R and 


V; then are V and R the vaniſhing points ** of thoſe diagonals ; 


from whence the repreſentation may be compleated, as in the 
former figure, 5 5 


| * Corol. 1. Theorem 3. Sect. II. Chap. III. I Ibid. Corol. 3. 


+ Ibid. Def. 9. [ By conftruQtion. $ Def. 9. Sect. II. Chap. Ill. 


F Ibid. Def, 10. * Ibid. Def. 8. 


H But | 
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But to apply this to practice. Let the ſeveral planes be ſuppoſed 


to be laid down as before, viz. CLE (Fig. 4.) to correſpond 


with CLE (Fig. z.), and REV with REV; then AB is the 


ſeat of the original object; L the vaniſhing point of the ſides a b, 


df; C the center of the picture; E C its diſtance; L the center 
of the vaniſhing line RV; E its diſtance, and V, R the vaniſhing 


Determine the repreſentation a b as in Fig. 2. and, from the ex- 


tremities a, b of the fide a b, draw a d, bf parallel to the va- 


niſhing line RV. Then, as before, R d gives the point d, and Va 


the point f; draw df, and it will compleat the perſpective of the 
ſquare, &c . . = Ln 


The ſame remarks which were made in the laſt example may 
be applied to this figure; but, ſince theſe are evident by inſpection, 
we ſhall only obſerve that the vaniſhing points R, V may be found 
by calculation, from the ſcheme V. For, make (on) parallel to 
the horizontal line, and call (n) the center of the picture, and nm 


its diſtance ; then make mec parallel to AB; from c, draw 


c p perpendicular to c m, and make it equal to cm and draw 


mp; then will the triangle, m pc, be equiangular with the tri- 
angle VEL. Wherefore as cn is to cm; fois CL to LY, 


ot, FT OS 5 
This figure alſo deſerves the learner's particular attention, 


for, if he obſerves, in Fig. 2. the vaniſhing line V E paſſes through 
the center of the picture, and therefore the diſtance CE of that 


vaniſhing line is equal to the diſtance of the eye, or principal 


diſtance ; but, in this laſt figure, the vaniſhing line does not paſs 


through the center of the picture, therefore, the diſtance, E L, of 
this vaniſhing line, is longer than the principal diſtance C E, and 


will be proportionably longer and longer, as the vaniſhing line is 
removed farther and farther from the center of the picture. For 


triangle ECL; but EL, the diſtance of the vaniſhing line VR, 
is the hypothenuſe of that triangle, therefore, longer than either 


the principal diſtance E C (Fig. 4.) is one fide of a right angle 


of the ſides ECor CLI: hence it follows, that if a line CL be 


drawn, from the center of the picture, perpendicular to the va- 
niſhing line V R, the point L, where that line cuts the picture, 


* Def. 8. Sect. II. Chap. III. + By Example 1. Fu. 4. 6. 
[| Euc. 47. VC 


will 
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will alſo determine the center of that vaniſhing line; and if a line 
be drawn from the eye to that point, as E L, it will determine its 
diſtance *. . as | 
N. B. All this we may conceive very clearly, by turning up the 
paper plane CLE, upon the horizontal line CL, till it becomes 
perpendicular to the figure. on a 
Let us now, without any regard to the theory, find the ap- 
pearance of a ſquare object ſituated like AB D F in Fig. 3. 
| Give A B for the ſeat of the object; H L for the horizontal pig. 4. 
line 3 C, for the center of the picture; and C E for the diſtance 
of the eye from the picture. F 
From E, draw EL parallel to AB; then through L, draw VR 
perpendicular to H E, producing it at pleaſure; make LE, LV, 
L R, each equal to EL; now find the perſpective of the fide a b: 
then erect the perpendiculars a d, bf; and by means of the points 
V, R, find d and f, and then join df. Or with the point R only, 
find d, and draw a line from d to L, &. c. | 3 
From hence, then, it is manifeſt, that the method for finding 
the repreſentation of an upright plane is exactly the ſame as that 
for determining the appearance of a plane, which lies flat upon 
the ground, only the ſituation of the vaniſhing line is different, 
but the operation in both caſes is the very ſame; which may be 
conceived by turning this figure, and imagining VR to be the ho- 
rizontal line, L the center, and LE the diſtance of the picture; 
for then this figure will be like Fig. 2. Plate V. But that the 
learner may underſtand the meaning of this perfectly, it is requiſite 
before he proceeds any farther, to copy ſome examples of this 


kind in Book II. 


3G EXAMPLE Fs 
Having given A a for the repreſentation of a line in a perpen- Fig. 5. 
dicular plane Aa bB, whoſe vaniſhing point L is out of the pic- 
ture; to draw any lines in the ſaid plane, tending to the fame 
point. Suppoſe from E and D. % . 
Make ae to ah, as AE is to AH; then draw Ee, which 
will tend to L. Again, make bd to bh, as BD is to BH, and 


draw Dd, &c. 


This ſection, in a great meaſure, lays open to our view the 
new ſyſtem of perſpective; wherein every original plane, however 


* This is evident from Fig. 3. where E is the diſtance of the eye from 
the vaniſhing line HL; and L is the center. (Def, 9, 10. Sect. II. Chap. III.) 
1 — H 2 poſited 


AO 99s - — 
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poſited with reſpect to the eye and the picture, hath a vaniſhing 


line peculiar to itſelf, and all lines which can be drawn upon ſuch 
planes will likewiſe. have their peculiar vaniſhing points. From 

whence we may conceive, that the old perſpective, being confined 
to the horizontal line only, (as a vaniſhing line) was imperfect in 


its theory; and incorrect in its practice. Nay, we may venture 
to aſſert, that, before the Time of Dr. Taylor, the doctrine of 
inclined planes, as it relates to the art of deſign, had totally eſ- 


caped the obſervation of every author, who had wrote upon this 
ſubject: and the projections of this kind of objects were effected 


by ſuch a multiplicity of lines and points, as were enough to 


puzzle the cleareſt head, and embarraſs the execution of the cor- 


recteſt hand, in drawing or deſigning. 


FFF 


CL CSE 
Of Objects which are inclined to the Ground. 


EXAMPLE I. 


WIuXVN the original object is inclined to the ground plane, 


but reclined to the plane of the picture. 
The objects which come next under conſideration are ſuch as 


are neither perpendicular nor parallel to the ground, but inclined 


to it; as the roofs of houſes, pediments, &c. which cannot have 


the horizontal line, nor any line that is perpendicular to it, for a 


plate VII. 
Fig. 1. 


vaniſhing line tbereof. 


For let AD FB K be the original object, having one fide upon 
the ground, and another fide A BFD inclined to it, at any an- 


gle as BAK; and let the other ſides be perpendicular to the 


ground. Give E for the eye, C for the center of the picture, and 


CE for its diſtance. 


From E draw E C, par lel to AK; then is C the vaniſhing 
point of AK *; and becauie A K is perpendicular to the picture, 


therefore its vaniſhing point C is the center of the picture . 


® Def. 8. Sect. II. Chap. IIl. I wid. Def. 2. 
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And fince the vane BAK is perpendicular to the Sk, its 
vaniſhing line CE is perpendicular to the horizontal line *, 
therefore, through the vaniſhing point C, draw CE, and con- 
tinue it at pleaſure; then, from E draw E C parallel to AB or 
DF, which will cut the vaniſhing line CE in C, and thereby 
give C for the vaniſhing point of the inclined fides AB, D F. 
To if a line, Le, be drawn through C, parallel to the horizontal 
line HC, it will be the vaniſhing line of the inclined plane 
ABFD; becauſe a plane paſſing through the eye E parallel to the 
plane A B F D, will cut the picture in the line VL}. And ſince 


EC is perpendicular to the vaniſhing line VL, C is che center of 


that vaniſhing line, and E C its diſtance 8. 
Continue K A to its interſecting point 1, and draw its oarallel 


D2; then from 1, 2 draw to C; and then lines from A, D to E 


will give a and 40 alſo draw a d; from a and d draw lines to 
the vaniſhing point C, then lines drawn from B and F to E, will 


determine b, f**; draw bf; laſtly from f, draw the perpendicular 


fs, and it will compleat the repreſentation + required. 


To apply this to practice. Let us * the planes to be laid 


down as in the former figures. 
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Here A KR SD is the ſeat of the original object; HE, the Fig. 2. 


horizontal line; E, the J C, the center of the picture; and 


CE, its diſtance. 
Caàsxꝝ I. Find the repreſentations a d, ds as before directed: 


then, parallel to the horizontal line H E, draw a line ce (Fig. X.) 


at pleaſure, and from C draw the vaniſhing line CE perpendi- 
cular to the horizontal line, which continue at pleaſure alſo: 


with the line ce, and at the point e, make an angle ce d equal 


to K AB, (Fig. 1.) the angle of inclination of the original figure, 
then from E, the diſtance of the eye or principal diſtance, draw 
EC parallel to ed, (Fig. X.) cutting the vaniſhing line CE in 


C; Bally, from C draw / C a, C d, and from s draw sf, parallel 
to CC, which will cut dC in f; then from f draw fb parallel | 


. to a d, and the thing propoſed is done. 


Or the vaniſhing point C may be determined ut the 


0 Faumale 1. Sod IV; + Def. 8. Seca. II. Chan III. 
4 By conſtruction. Def. 9. Sec . Chap. HI. 
$ Ibid. Def. 10. Axiom. Aid. 


++ For fs d is the projection of the fide that is parallel to AB K; then 
fs d is demonſtrated by Example 1. Sect. IV. 
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figure X, by making an angle at E (the diſtance of the eye) with 
the horizontal line H E, equal to the angle of inclination B A K, 
and then drawing E C, &c. 
N REMARK LI. DEE 
Through the vaniſhing point C, let us draw L e parallel to the 
horizontal line HE; and make Ce, C E, each equal to the 
diſtance E C, of the eye E from the center C of the vaniſhing 
line Le; then will C E be the diſtance of the eye E, brought 
into the plane of the picture; and fince C e is equal to C E, e E 
is parallel to a diagonal in a ſquare, whoſe vaniſhing line is Le, 
and conſequently, e is the vaniſhing point of the diagonals a p, o f, 
of the ſquares a d p o, o p f b, which are drawn on the inclined 
plane a d f-b; but to comprehend this with all poſſible clearneſs, 
turn the paper-ſcheme fixed on the fide D S, and bring the ſeve- 
ral ſides to join the feat A D SB, fo as to make a figure like 
the real object (in Fig. 1.) then turn back the ground plane Z M 
(which revolves on the line M G) till it be perpendicular to 
the back fide of the paper. In like manner, turn the plane C E 
C, on the line CC; and CE e, on the line C e, till C E and 
C E make one ſtraight line, or coincide with each other: now in 
| thele ſituations keep all things fixed; and then we ſhall find, that 
E is the real place of the eye; E C, its true or real dittance from 
the picture; E C the diſtance of the vaniſhing line Le; C the 
center of the vaniſhing line Le; alſo CEC to be a perpendicular 
plane, parallel to D D F (thereby producing its vaniſhing line C 
C) EC is parallel to DF, A B (thereby producing their vaniſh- 
ing point C) C E e, to be a plane, parallel to A DF B (thereby 
Producing its vaniſhing line Ce) laſtly, Ee to be parallel to the dia- 
gonals AP, OF (and thereby producing their vaniſhing point e.) 
. . REMARK 2. 1 _ 
And here let us obſerve alſo, that the vaniſhing line of an incli- 
ned plane, is of the ſame nature with the vaniſhing lines of any 
other planes, as was obſerved in the introduction, article 8; for 
the only difference between working with the horizontal line, and 
any other vaniſhing line, lies in this, viz. in the former caſe we 
chooſe the center of the picture, and give the diſtance of the eye 
at pleaſure; in this caſe, we obtain the center and diſtance of the 
- vaniſhing line ; firſt, by the.center C, and diſtance of the eyeCE; 
ſecondly, by drawing a line C C from C, perpendicular to the va- 
niſhing line Le; thirdly, making an angle at E, with the line E 
= equal to the angle of inclination which the original object makes 


with 
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with the ground, and drawing E C, and laſtly, by drawing the 


vaniſhing line through its center C. 


Cas II. To determine the above repreſentation with the feweſt 


lines poſſible. 


Having found the perſpective of the ſides ad, ds which are 
ſituated upon the ground, we may draw the other parts of the re- 


preſentation, by means of the little ſcheme X: where c e, is conſi- 


dered as the horizontal line; c, as the center; ce, as the diſtance 


of the picture, and c e d, as the angle of inclination. Now, make 
CC to the diſtance CE, as c d is to ce; then draw the vaniſhing 
line Le e, parallel to HE : again, make Ce to C Cas de is to de; 
which gives C for the vaniſhing point of the ſides, a b, d f; and 


e for the vaniſhing point of the diagonals a p, a f; wherefore draw 
d C, a C; then ea, the parallel pO; ; and the diagonal O 1 and Y 


laſtly, f b and sf. 
| REMARK 1. 
Let us TUE obſerve, that as Ce is the diſtance of the vaniſhin 
point C; therefore e a cuts off d p, to repreſent the parallel a d; 
and o f cuts off P f, to repreſent the parallel p 0, Se. 
REMARK 2. 
From hence then, it is evident, that C is the vaniſhing point 


of all lines, which can be drawn within the plane a d f b, parallel 
to the ſides a b, df; therefore, when the figure conſiſts only 

of parallel ſides, as a b and d f, there will be no occaſion for draw- 

ing the vaniſhing lines CC, C e; lince the vaniſhing point C of 


thoſe ſides is only wanted. 

But if any other lines are ſuppoſed to be drawn upon the inclined 
plane, as in this figure, then thoſe vaniſhing lines become neceſ- 
| fary ; becauſe the vaniſhing points of ſuch lines will be ſomewhere 
- x Chem. _— 

EXAMPLE 2. 

When the original object is inclined both to the ground and 

the picture. 


By inſpecting this figure, we ſhall find that the original object Fig. 


B D, is the fame as the original object B D, in Fig. 1 ; only here 


it is s reverſed with reſpect to the picture. The line E C dran 


5 This is demonſtrable from ls 4, Sec. Il. For call Le the 
horizontal line, and L E the diſtance of the picture, and then it becomes 


the ſame thing as the ry in Fig. 2. Plate V, 


from 
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from the eye E, is parallel to A B, F D; and therefore C 4, is 


the vaniſhing point of thoſe oblique lines, and it is alf the center 


of the vaniſhing line CVT. The ſide BF SK is repreſented 
bybfsk; the edge AK by a k, and the ſide BAK by bak. 


The practical part is repreſented by Fig. 43 and ſince both figures 
are only the reverſe of Fig. 1 and 2, the demonſtration and the man- 
ner of d producing this repreſentation, will require no more to be 
ſaid upon them. Only we may obſerve, that in the former exam- 


ple, the vaniſhing line Le is above the horizontal line H +, and 


parallel to it; in this, the vaniſhing line Ve is below the hori- 
zontal line H E, and parallel to it. _ ; 15 
VV EXAMPLE 3. ARR . 
Thus far we have conſidered four different kinds of vaniſhing 
lines, viz. firſt, the horizontal line; ſecondly, the vaniſhing line of 
planes perpendicular to the picture; thirdly, the vaniſhing line of 


planes reclined from the picture; fourthly, the vaniſhing line of 


planes inclined to the picture: there now remains to confider the 


vaniſhing line of ſuch planes as are every way inclined to the 


picture. But before we begin with an example of this kind, it 


may be. neceſſary to bring together, into one general ſcheme, all 
that has been hitherto advanced. N = Ke ; 


Cask I. The horizontal line.—This is given at pleaſure, and | 


C E is taken for the diſtance of the picture, and C for its center. 


Now, becauſe the the originals of A K, SD are perpendicular 


to the ground, therefore C is the vaniſhing point of A K, S D; and 


all the oblique lines that can be drawn within ADS K (viz, upon 
the ground, or on planes parallel to it) will have their vaniſhing 

oints, fomewhere in the horizontal line HL, produced ||, 
 Caszx II. When the vaniſhing line is perpendicular to the ho- 


rizontal line. Here Ee is perpendicular to the horizontal line 


HL; C is its center; CE the diſtance of the eye; C and c the 
vaniſhing points of the ſides AB, ab of the vertical triangles 
AB K, a bk, and of every line whoſe original is parallel to A B, 


ab (as DF, df) and all the oblique lines which can be drawn 


| within the N planes | A B K, a bk, Ke. D will | have their vaniſhing 8 


Ni. B. The fame may be ſaid when the vaniſhing 


points ſomewhere in the line E, produced &, &c. 


= paſs through the center of the picture, like (Example 2. Sec. IV.) 


ol this ſection. || Set, Il, S Sect. 4. 


* Def. 8. Sect. II. Chap. III. + Tbid. Def. 9. ＋ Example 7, 


CAsE 


line doth not 
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Case III. When the vaniſhing line is above the horizontal line, 
but parallel to it. Here t Ex is the angle of inclination (placed 
at the eye E) which the inclined plane makes with the ground; 
therefore C is the center of the vaniſhing line; EC the diſtance 
of the eye from the center C; UL the vaniſhing line of the 


inclined plane abfd; C (as before) the vaniſhing point of a b, 


df, and of all other lines whoſe originals are parallel to a b, d f; L 
the vaniſhing point of the diagonal of a ſquare, viz. of the line a 7, 


which cuts off d 7 to repreſent the parallel daa: and every oblique 
line, that can be drawn within the plane ad fb, will have its va- 


- Niſhing point ſomewhere in the line U L produced *, &c. 
Cas IV. When the vaniſhing line is below the horizontal line, 


but parallel to it, —This being exactly the reverſe of Caſe III.; 


a bare inſpection thereof will explain it. 
5 . | ; 1 REMARK | I. ; 3 | 
Here we may obſerve, that ſince E C is the real or true diſtance 


of the eye from the picture, the given inclinations t Ex, tEs 


of the inclined plane will determine the diſtance of the vaniſhing 


lines AL, ul from the horizontal line; and, if an angle of 


45 degrees be made at E, e, (viz. half a right angle, as n Ep, qe r) 


and the lines E p, er produced to the vaniſhing lines U L, ul, 


they will give the vaniſhing points 8, | of the ſquares, as expreſſed 
in the figures. The ſame may be ſaid of the points d, U. 
8 REMARK 2. 3 
And here let us take notice, that if one vaniſhing point of any 
plane is determined, all the other vaniſhing points of lines, which 
can be drawn any how in that pla ne, will be ſomewhere in a line 


drawn through that point. Thus C is the vaniſhing point of the 
ſide A K, which lies upon the ground; and the horizontal line H E 


paſſes through that point. Again, C is the vaniſhing point cf A K, 


which is one fide of the perpendicular plane AK B, therefore 
E C, the vaniſhing line of that perpendicular plane, paſſes through 
the point C: ſo likewiſe C 1s the vaniſhing point of the inclined 

plane a b f d, therefore U CL, its vaniſhing line, will pals through 


the point C, and ſo on. 
5 „„ EXAMPLE 4. 5 
Of an object whoſe ſides are all oblique with the picture. 
Here ADS is an object whoſe ſides are every way oblique with 


the picture; AB Os its ſeat on the ground; S A F its angle 


* Set. V. Example 1. | 


Fig. 2. 


$6. of 
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Fig. 3. 


Fig. 4. 


Of INCLINED OBI ENS. 


of inclination ; E the eye; C the center of the picture, and C E 
its diſtance. 

Draw the horizontal line HL at pleaſure ; then, parallel to 
S1, draw E H, cutting the horizontal line in H; then 1s FH the 


vaniſhing point of the lines S1. O 2 K, Again, parallel to AB, 
draw E 5 cutting the horizontal line in L; then is L the Fan 


ing point of che lines A B, SD +, from whence the repreſentation 


of its ſeat may be found 1. Now fince the plane AFX is per- 


pendicular to the ground, its vaniſhing line H V will be per- 
pendicular to the horizontal line || ;, therefore from the vaniſhin 


point H, draw HV parallel to SF, and E V parallel to AF, 


cutting HV in V: then is V the vaniſhing point of the parallel ] 


ſides AF, BDS: and, fince L is the vaniſhing point of A B N, 


it is alſo the vaniſhing point of its parallel fide S O **; therefore 


a line as V L, drawn through V and L, will be the vaniſhing line 


of the inclined plane ABD F. And if a line CE be drawn 
from the eye E, r to the vaniſhing line VL, then 


C is its center ++, and E D its diſtance |||]. In like manner, 
E D, being parallel to the diagonal AD, produces the 2 
point of that diagonal, &c. 

CASE I. Now to apply this to practice. Imagine the ſeveral 


planes to be laid down as in the preceding examples. 


Then HL is the horizontal line; E the tranſpoſed place of the 
eye; C the center of the picture; CE its diſtance; H V the va- 
niſhing line of the perpendicular plane A FS (Fig. 2.); VL the 
vaniſhing line of the oblique plane ABD F (Fig. 2.); C its cen- 


ter; CE its diſtance; and H, L, V, the vaniſhing points of the 
' ſeveral planes; ; or, if you pleaſe, of the ſeveral ſides of the original 
figure. 


Let ab be given for the "nearelt ſide. 


Def. 8. Sect. II. Chap. IN. & Example 2. Sed IV. +Def . 
Scct. II. Chap. III. 4 Example 1, Sect, III. [ Example 1 x; Sect. IV. 


$ Def. 8. Sect. II. Chap. III. C Ibid. 

* Corol.. 3, 4. Theorem 4. Sect. II. Chap. III. 

++ For the plane V EL is by conſtruction parallel to the original plane 
A B D F, patling through the eye E, and cutting the picture in the line 
VI., therefore V Li is the vaniſhing line of the plane A Þ DF by Def. 7. 
Set. H. Chap. .. 

IT 1bid. Det. 9. FA Ibid. Def. 10. 


' Es draw 


= * * 
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SIT ly Seb Re ES 1% of r 
ͤ ͤ ͤ og Tag ö 


Continue ab till it 
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draw LE; then draw VE; and then is VEL a x tight angle, 
which biſe&, and draw E D, cutting the vaniſhing line V L in D, 


giving D for the vaniſhing point of the diagonal of a ſquare; and, 
fince the inclined plane is ſuppoſed to be a ſquare; therefore draw 


aV, bV, and Da cutting bV in d. Again, from L through the 
point d, draw Ld f cutting aV in f, then draw f s parallel to 


HV, and the line a H, which will compleat the repreſentation ; 


viz. not only the inclined ſquare plane abdf, but the whole ap- 
 pearance of the propoſed figure. 

This figure is as difficult in regard to the practice of perſpective. 
as any we can now think of, we therefore have annexed the paper 


planes in the third figure, which being ſeverally turned upon their 
peculiar lines, viz. Ce C on the line CC; HIV on HV; 


VEL on VL, and HEL on HL, till the points E, J, E, e, 
coincide, and there, making a ſolid angle at e, to repreſent the 
three planes paſſing through the eye parallel to the three ſides of the 


original object, that are viſible in this repreſentation; then the plane 


Ce C will be perpendicular to the paper; e C will be perpendi- 


cular to the horizontal line HL, determining the center and diſtance 
of the picture; and e C will be perpendicular to the vaniſhing 


line VL, determining the center and diſtance of that vaniſhing line, 
Kc. This will help the reader's reflections upon what has been 
advanced here; and, to aſſiſt him ſtill farther, we will now find the 
repreſentation of ſuch an obje& without any regard to the theory, 


and with the feweſt lines poſſible. 


Cas; II. Let E be the eye; C, the center of the picture; C E, Fig 


its diſtance ; H L the horizontal line; and a b one tide given of 
the inclined face. 

Any where apart, draw the little ſcheme (Fi g. X.) making 
i1 parallel to the horizontal line (HL Fig 3); 5 c for the 


center, and conſider ce as the diſtance of the eye, and 1, as the 


vaniſhing point of the ſide a b (Fig. 4.); draw el, then make at 
e, with the line el, a right angle and draw eh (Fig. X.). Now 
make hy perpendicular to l, and make hi equal to he; then 
at i, make an angle equal to the angle of inclination (viz. FAD 
Fig. 2.), and draw i v, cutting hv in v; then from v draw v1; 
and at v, with the diſtance vi make an arc at e, and at l, wh 


the diſtance le, croſs the arc at e, and draw ev, el; than biſect 


the angle e, and draw e d. 


Now continue ab (Fig. 4) to its vaniſhing point L; aw 
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LE; make a right angle at E, and draw EH; erect the perpen- 
dicular HV, and make HF equal to HE; then make an angle 
at J, equal to the angle i (Fig. X), and draw JV; draw alfo - 


VL; and CE perpendicular to LV; and Ce perpendicular to 


CC; then make ce equal to the diſtance of the eye CE, and 
draw eC ; then make CE equal to Ce, and draw EV, EL; 


laſtly biſect the angle E, and draw ED. And having thus ob- 


tained all the neceflary vaniſhing points, together with the vaniſh- 


ing line of the ſeveral fides of the figure; we will now compleat 


the repreſentation of it; as follows. Draw aV, bV, aD; 


then from L through d, tof; then a H, and the perpendicular fs. 


But the reader will perceive that all the vaniſhing lines and 


points in this figure may be drawn to any dimenſions, by making 


the ſeveral lines parallel to thoſe in the ſcheme X. For give HL 


for the horizontal line, then draw LV parallel to 1v (Fig. X.); 


HV to hv. (Fig. X.); and fo on. 


Or the vaniſhing point may be found by calculation ; for as 


Ic is to ce (Fig. X.), ſo is LC to CE (Fig. 4.): and c h is 
to ce (Fig X.), as CH is to CE (Fig. 4.) In like manner, 


vh is to hi (Fig. X.), as VH is to H J, (Fig. 4.), &c. 
VVV» V 5% ͤ 9 Rar 
Here the learner will obſerve, that, by giving one line a b in 


the repreſentation of an object, together with the center and 


diſtance of the picture, and the angle of inclination ; the per- 


ſpective of any inclined plane may be accurately determined: but 


we will give another example of this kind before a concluſion is 
put to chis chapter. 5 — IE Poe. 
„ EXAMPLE 


To put a cube into perſpeCtive in ſuch a manner, that a line 


drawn from the upper corner i, to the under corner a, ſha'l be 


perpendicular to the ground. 


In this fituation of the cube, the inclination of the ſides may 
be found by imagining a plane to paſs through the middle of the 


body in a perpendicular direction; viz. through the tide ae, 


and the diagonal ei; and then drawing this ſectlon as in the 
ſcheme X; where el is drawn parallel to the horizontal line, 
anden k is drawn at pleaſure, but perpendicular to el. Now 
conſider c as the center of the picture, and ce as the diſtance of 


the eye; then make the angle c e k equal to 36 degrees, and the 
angle cen equal to 54 degrees, (viz. the complement of a right 


angle) 
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angle) and draw the lines e k, en; then will e k be one ſide 
of a cube, en the diagonal, and enk half the perpendicular 
ſection, from which we propoſed to determine our repreſentation. 


Now give C for the center of the picture; EL, for the horizontal 
line; CE, for the diſtance of the eye; and a, for the corner on 


o 


which the cube is ſuppoſed to ſtand. _ 


Through the center C, draw EB perpendicular to EL; then 
draw EB parallel to ek; and E C parallel to en, cutting C 
in C and R; through C, draw U L parallel to EL; and make 
CU, CL each equal to the diſtance C E of the vanithing line 
UL; laſtly, draw A K and L K, then will d L be the vanith- 
ing line of the face, e di h; UK, the vaniſhing line of the face, 


abde; LK, the vaniſhing line of the face, achg; CYL the 


vaniſhing line of the perpendicular ſection a e i. 


Again, from 


a, draw the line a i, for the perpendicular height of the cube 


(which is taken equal to nk, Fig. V.) then draw a line from the 
point K through the given point a, and from C through i, inter- 
ſecting Ke in e; then ae i repreſents a perpendicular ſection of 


half the cube: wherefore, draw e d, e L; then from A and IL, 


through i, finiſh the upper face edi h; and lines being drawn 
from d and h to K, and from a to A and L, they will compleat 


the figure . 


But here the vaniſhing lines and points may likewiſe be found by 


calculation, from the litlte ſcheme Y. | PTL 8 
Draw le parallel to the horizontal line; give c for the center, 
and ce for the diſtance of the picture: at e, ſet off the angle of 


# If E C be made equal to the diſtance C E, and E A, E L be drawn 
to the vanithing points L and U then will the angle at E be a right one; 


becauſe C E is equal to CU, CL. Now, if we turn the plane CER, 


upon the line C R, till it becomes perpendicular to the paper; and alſo turn 


the plane UI EL, upon the line (I L, till C E coincides with C E, and the 


point E with the point E; then will the plane C E BR paſs through the eye 


parallel to the perpendicular ſection a e i, producing the vanithing line RK E, 
and the vaniſhing points & and C of the fide a e, and the diagonal el 
(Def. 7, 8. Sect. II. Chap. III.): and-for the fame reaſon, L is the va- 
niſhing line of the face edih; and QI LL the vaniſhing point of its fides. 
| Now, ſeeing that IR is the vanithing point of the fide a e, and the vanith- 
ing point of the fide ed, therefore the lin- U] K muſt be the vaniſhing line of 
the whole face aed b; becauſe the vaniſhing points of all original lines will 
be in the vanithing line of the plane, in which thoſe lines are poſited ('Thea- 


rem 2. Sec. II. Chap. III.); The ſime may be ſaid of the 1 anithing line LK. 
inclination 
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inclination and draw the plane en k; then the parallel mo, and 
make no, nm each equal to ne; and then draw mk. | 
Now, firſt, CK: CE: : ck: ce; ſecondly CC: CE: : ne 
ce; thirdly, CU, CL: CC:: no, nm: nc; fourthly, KL 
: LL:: kI: Im, &c. So that the repreſentation of this figure: 
may be truly drawn, without uſing any more than the five lines, 


EL, EG, UL, UB, L. 


1 REMARK 1 3 
The vaniſhing points H, L of the diagonals e b, e g, will be in 


the horizontal line, becauſe the ſection made by a plane, which paſſes 


through beg is parallel to the plane of the horizon; and they 


muſt alſo be in the vaniſhing lines U KB, LR, becauſe e b, eg are 


in the planes aedb, a eh g whoſe vaniſhing lines are Q R. L K. 
ks 5 e ne,, ß „ 
If triangles are made on the vaniſhing lines AB, LK, with 

Ae equal to LE; and Ke equal to KE; allo Le equal to 


'LE, and Re equal to KE; then if the plane CE H be turned 
on the vaniſhing line C K fo as to be perpendicular to the plane of 
the picture, and the planes MEL, Me K, Le K are ſeverally 


turned on the vaniſhing lines UL, UK, LK ſo as to have their 


reſpective ſides unite (that is EU with e A; EL with Le, and 
Ke with Re); I fay that theſe planes fo united will make a ſolid 
angle at the eye, like the ſolid angle of the real cube, whoſe repre- 


ſentation we have delineated above; and they will be reſpectively 
parallel to the ſides of the cube, and to the perpendicular ſection 


made through the muddle of it : wherefore it follows, that the 


above planes rauſt generate the proper vaniſhing line to each face 
of the body that is viſible to the eye in this fituation. And the 
ſame may be faid of the feveral vaniſhing points &, L, A, which are 


generated by lines drawn from the eye parallel to the edges of the 


real figure. 
REMARK 3. 


If the planes E UL, Ge K, e L produce the vaniſhing 
lines, and alſo the vaniſhing points of the ſides, of the cube; then. 


each angle, viz. E- -e (when brought to coincide at the eye) 


mult be a right one; for otherwiſe the lines UC, Re, &c. cannot 
be parallel to the ſides of a cube, whoſe angles are all right ones; 
and from hence it follows, that if the angles E- -e are biſeted, 


and lines drawn from thoſe biſections to cut the ſeveral vaniſhing 
lines, as EC, CH, e L, they will produce the vaniſhing points 
of the diagonals ei, e b, eg. And moreover, if the vaniſhing 

5 lines 
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lines AB, LB are produced downwards, and other angles of 
45 degrees be made at ce, as in the figure; then, the other lines 
CU, eo being produced downwards alſo, will cut the vaniſhing 
lines UK, LY, and thereby give the vaniſhing points of the other 
diagonals ad, ah. But the original of the diagonal d h, being 
parallel to the picture, its repreſentation will be parallel to its 
vaniſhing line G . 5 Rs „ 

N. B. This is a very curious example, and comprehends more 
perſpective than may appear at firſt inſpecting it; and therefore as 


ſuch we recommend it to the attention of our ingenious readers; 


who will, we apprehend, acquit us of prolixity in the remarks 
made upon it. 1 a, e 
Thus have we endeavoured to explain the theory: of perſpective, 
and to apply it to practice by the moſt familiar and uſeful examples, 
and in all the variety of inſtances which can come within the general 
practice of painting, &c. As for other matters out of the common 
road, which might ſerve rather to perplex than benefit a learner, we 
have purpoſely avoided them; and we may venture to affirm, that 
Whoever has attended to what has been ſaid, and exerciſed himſelf 
regularly with the examples to which he was referred in the practical 
part, book the ſecond, will find no kind of difficulty in determin- 
ing the appearances of any objects upon an upright picture, let them 
be of ever fo irregular a figure, or howſocver they are ſituated. 
But thus far we have confined ourſelves to the appearance of 
objects upon an upright picture only, ſuch as are generally made 
choice of for perſpective repreſentations : but as there are ſome caſes 
in which the ſituation of the picture is different, ſuch as cielings, 
inclined walls, or the like, we ſhall now proceed to the conſidera- 
tion thereof; and ſhew, that the repreſentations of objects upon 
ſuch kind of ſurfaces, are deducible from the ſame principles, and 
_ conſequently are to be determined after the fame manner; which | 
is the ſubject of the next chapter. | LY 
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Or rus PARALLEL PICTURE. 

| SEN the picture is perpendicular to the ground, or any 
| &WS other plane upon which. the ſpeCtator ſtands, we will 
B S call it a perpendicular picture; when it is parallel to the 


ground, a parallel picture; and when it is inclined to the ground, 
an inclined picture. The firſt of theſe ſituations we have already 
conſidered at large, as being the moſt uſeful : proceed we there- 
fore to the ſecond, which principally relates to cielings or immove- 
able PICKER. EE 55 55 
Now, whoever has attended to what has been ſaid upon the 
upright picture, will, we apprehend, find no ſort of intricacy in 
this; becauſe on either picture, the projection of objects are de- 
termined in the very ſame manner. However, if there ſhould ap- 
pear any difficulty it cannot be in the operation, but in the choice 
of proper objects for ſuch kind of pictures; and in rightly conſi- 
dering the ſituation of thoſe objects. For inſtance, to repreſent a 
landſkip or any objects which are ſuppoſed to be upon the ground, 
is extremely improper for a cieling; becauſe the picture, being 
always ſuppoſed parallel to the ground, and the eye being placed 
between the ground and the picture, the rays of light in their 
paſſage from the ground to the eye cannot be cut by a picture in 


| this ſituation, and conſequently ſuch objects can have no projec- 
1 tions upon a picture thus poſited, for which reaſon they ought not 
| to be repreſented upon it. But any objects which may reaſonably 
| be ſuppoſed to exilt in the air, or any ſtory. which can be ſupported 

| | | 5 5 either 
| 
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either by hiſtory or fable, may be drawn with the greateſt pro- 


priety ; as may likewiſe ſeveral parts of architecture, either for 


ornament, or be otherwiſe uſeful as to the main deſign. And in 
regard to the ſituation of objects, they are generally ſuppoſed to 


be erect, and therefore we ſhall principally conſider them in that 
ſituation, which will be ſufficient for our purpoſe, as it will give 
the reader a very clear idea of all that can be ſaid upon the ſubject ; 
and this, together with the examples under this head in the 


ſecond book, will enable him to find the repreſentations of all ob- 


jects upon a cieling with the ſame facility as he can determine 


them on an upright picture. 


Let KMN O be the ground; E, the eye; E H, its height ; Plate I. 
DGL, the picture (which we will ſuppoſe a cieling); C, the . 


center of the picture; CE, its diſtance, and GA QL an original 
plane perpendicular to the picture whoſe repreſentation is required. 
From the ſection GL, draw GC, LC; and from A and Q, 
draw AE, QE, cutting GC, LC, in a and q; then draw the 
parallel line a q, which will give Gaq L for the repreſentation of 
the original plane GAQL ; and this ſpace GaqL will, to an 
eye placed in E, appear to be erect. e 1 
For let us turn the figure in ſuch a manner that the picture may 


become an upright one, then A QM K is the ground e, E the 


eye, EC its diſtance, EI its height, C the center of the picture, 


V L the horizontal line, and Ga q L the repreſentation of 


AQ which lies upon the ground. From hence then it is 


evident, that in order to determine the appearance of any perpen- 


dicular plane upon the parallel picture, we muſt procecd in the 
very ſame manner as in finding the repreſentation of an object 


which lies flat upon the ground in the perpendicular picture; for 
in both caſes the original plane AQ G is perpendicular to the 
picture, only the ſituation of the picture is different in regard to 


the eye, therefore the repreſentations will be the fame, as is 
manifeſt by inſpecting the figure *. 1 55 


And ſuppoſe the original plane to be parallel to the picture, then mY 
its repreſentation will be like the original, and it muſt be found by 


* This is evident by Theorem 4. Sect. II. Chap. III.; where we have 
proved that aG, q L are the repreſentations of the perpendiculars AG, 
and QL; and aq to be the repreſentation of the parallel A Q. Where- 


fore Ga q L, is the repreſentation of the plane G A Q, by Example 1. 


Sect. III. Chap. III. 


FFC 
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the ſame rules as were uſed for objects thus ſituated upon the 
perpendicular picture. „% ͤ;ũ;r : - 

Let GLPO be the picture; AB OD, the original plane; 
E, the eye; EC, its diſtance; and C the center of the picture. 
From the points A, B, Q D, draw lines to E, and from the 
points G, L, P, O, draw lines to C, making the interſections a, 
b, q, d; draw a b, b q, qd, ad, then is a bq d the repreſenta- 


No let us turn this figure alſo, and call AB MK the ground 


plane; then this picture is an upright one, and the repreſentation 
abqd of the parallel plane AB O in either fituation of the 


picture is the ſame; and conſequently the repreſentations of all 
parallel objects are to be determined after the ſame manner as on 


the upright picture. 


Since the rules for drawing the appearance of objects upon the 
parallel picture, are exactly the ſame as thoſe for drawing the ap- 


pearance of objects upon the perpendicular picture, it follows, that 
the ſame rule will do in both caſes, and therefore the artiſt has 


nothing more to remember than this, viz. thoſe objects, which in 


the parallel picture are to be repreſented as erect, muſt be deter- 
mined as thoſe which lie flat upon the ground in the perpendicular 


picture; thoſe which are parallel in one picture, as thoſe which 
are parallel in the other; and thoſe which are oblique after the 
fame manner: or, in other words, however original planes are 


| polited, the vaniſhing lines of thoſe planes muſt always be deter- 
mined by imagining a plane to paſs through the eye parallel to 


thoſe planes, &c. for by this means all their repreſentations my 


be compleated. Thus, the plane F G V L, which paſſes through 


the eye E, parallel to the original plane AQLG, produces 
the vaniſhing line V L of that plane ; therefore having the 
diſtance E C of that vaniſhing line, the repreſentations of an 


lines, which can be drawn on the original plane, are eafily found 


„ e . gs a 
And here we may obferve, that if the original plane AQ G 


was infinitely extended, then the triangle G CL would be its in- 
definite repreſentation, conſequently the appearance of all lines 
wich can be drawn in that original plane AQLG muſt be 


drawn within the triangle GL C. 5 


„ Theorem 4. Sec. II. Chap. III. 5 + Def. 7. Sect. II. 


Chap. III. | 


And 
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80 likewiſe, if perpendicular planes are erected on the other 
des LP, PD, DG, of the picture. their indefinite repreſenta- 
tions will be the ſeveral triangles LCP, PCD, and DCG, and 


the center C will be their common vaniſhing point.----- For draw Fig. 2. 


the original plane AQLG upon the fide LG of the picture, 
and let every thing remain as in Figure 1.----Through E draw 
the plane F GLV, parallel to the plane AQLG, which will 
cut the picture in VL; then is VL the vanithing line of that 
plane. Again, from E draw E C perpendicular to VL; then is 
C the center of the picture. And ſince EC is parallel to AG, 
BS and QL, therefore C is the vaniſhing point of thoſe lines; 
now from C, draw lines to the points G, S, L; and from the 
points A, B, Q, draw lines to E, which will cut the lines G C, 
SC, LC in the points a, b, q; then is a G the repreſentation of 
A G, bS of Bs, and qL of QL; and Ga q L is the repreſentation 
of the original plane GA QL. 1 5 : 
After the ſame manner the repreſentation of any parallel line X 
may be found upon the picture. N 
And from hence alſo we may obſerve, that if perpendicular 
planes are ſet on each ſide of the picture, the repreſentations of 
thoſe planes will appear like the ſides of a room continued upwards; 
from whence it follows, that by deceptions of this kind, a room 
may be made to appear of any height, viz. by drawing theſe repre- 
ſentations upon a ceiling with accuracy and judgment, and then 
viewing them from the proper point of fight» One example of 
which I ſhall give in this place by way of practice, and then re- 
fer the reader again to the ſecond book for more examples of this 


N _— = ; 
Let GLPO be a ceiling; E, the eye; EC its diſtance; and Fig. 4. 


C, the center of the picture. ; „„ 
Through the center C draw lines parallel to L P, LG, and con- 
tinue them at pleaſure; then from C, with the diſtance CE, deſcribe 
a circle, cutting thoſe lines in D, F, H; and then D CH is the 
vaniſhing line of the original planes (like ALG) which are 
ſuppoſed to ſtand upon the ſides GL and OP; and ECF is the 
the vaniſhing line of the original planes, which are ſuppoſed to 
ſtand upon the ſides GO and LP; and the ſeveral lines DC, FC 
and H C, are the transfer'd diſtance of the eye from thoſe lines, 
| becauſe they are each equal to the given diſtance EC. 
— Having ſettled the vaniſhing lines of the four ſides, their center 
and diſtance; it matters not upon which ſide we begin to Work 4 
K 2 for 


68 


Of the ParaLlLEL PICTURE, 


for upon any ſide, as GL, draw out one of the original planes 
A QL, and upon it draw the lines X Z, BS, which will make 


it like the plane AQ LG, Fig. 2. From the ſeveral interſecting 


points G, 8, L, draw lines to C; and from A, B, Q draw lines 
wh cutting G C, SC, LC, in the points a, b, q; then from a 
o q draw aq, and then (as before) GaqL is the repreſentation - 
of the original plane GAQL); and the triangle GCL is the re- 
preſentation of the plane G A Q infinitely extended. 1 like 


manner x2 is the repreſentation of its original X £5 


uy 


Or the operation may be ſhortened thus. From the extreme 
point B of any perpendicular in the original plane, draw a line, 
BI, at pleaſure, cutting the ſection in I; then from the eye E 
draw E K parallel thereto, cutting the vaniſhing line DH in K; 
from the ſection 8, of the perpendicular SB, draw SC; and from 
the ſection I draw Ik, cutting SB in b: then is bs the depth 
of the repreſentation : therefore, by drawing GC, LC, and then 
a line through b, parallel to G L, the thing propoſed is done. 
Now, in order to transfer this repreſentation unto all the other 
tides, proceed thus: from O and P, draw lines to the center oC 
then will the remaining part of the ceiling be divided into three 
triangles, viz. GCO, OCP, PCL; which triangles will repre- 
ſent (as above) thrce planes perpendicular to the ceiling, infinitely 
extended, and at right angles with each other; and GC, OC, PC 
and LC repreſent the joining of thoſe planes; becauſe GC and 
LC are the repreſentation of GA and L Q infinitely extended; 
therefore, having found one depth Ga or Sb of the repre- 
fentation of any given plane, draw ae parallel to OG, and 
from e, where ae cuts OC draw another line ed parallel to 
OP; and from d, where ed cuts PC, draw dq parallel to PL, 
which will cut LC in q; and then will Gae O, Oed, and 
PdqL, be the repreſentations of three perpendicular planes of the 
ſame. height as AQL G, which planes are ſituated in the ſame 
manner; that j is, upon the ſeveral. ies G (OP. and and 
conſequently, to an eye placed at E, viz. at 1 diſtance EC, the 
3 of a room will appear to be continued above the ceiling by 


© length of the perpendicular G A, 1. e. the height of the ori- 
5 plans AC Cx. 


. 
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I Have before obſerved, that by an inclined picture, I would be 
| underſtood to mean when the perſpective plane is neither per- 
pendicular nor parallel to the ground, but inclined to it. Indeed 
this ſituation of the picture is very ſeldom made uſe of, yet as 
there are ſome caſes which may require the knowledge of this | 
Kind of perſpective, I have therefore given it a place in this Work. 
Let GPZ be the ground or original plane; HL G K, the Fig 5 
picture, inclined to the ground plane at the angle PKL; and let 
E be the eye; E Z, its height; and Z its ſeat upon the ground. 
Continue the picture HLG K downwards at pleaſure, as 
GKFQ. From the feat Z of the eye draw Z $ perpendicular 
to the ſection G K, cutting GK in S; then, through 8, draw 


S8 D, perpendicular to G K, and continue it at pleaſure; then 


from E draw ED, parallel to Z 8, cutting the picture in D; 
now continue E Z till it cuts DV in V; and from V draw VI, 
parallel to ED, alſo from D draw DI, parallel to EV: and 
then will EDIV be a plane which paſſes through the eye per- 
pendicular to the ground plane OP Z, interſecting the picture 
in the line DV *; therefore the ſection D V will be the va- 
niſhing line of all planes that are perpendicular to the ground 
plane, and parallel to the vertical plane EDIV +; and for the 
ſame reaſon, V will be the vaniſhing point of all lines that are 
perpendicular to the ground plane OPZ, becauſe EV which is 
drawn through the eye parallel to thoſe lines will cut the picture 
in the point VI: for, as in the upright or parallel picture ſo alſo 
in this, the vaniſhing line of any original plane muſt be determined, 
by imagining a plane to paſs through the eye parallel to that ori- 
_ ginal plane till it cuts the picture, And ſo alſo, in regard to the 


Def 14. Segt. l. Chap. 3 I ef. 7. .SeR. Il. 
Chap. III. ＋ Ibid. Del. 8. | 
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center and diſtance of the picture, or the center and diſtance of a 


vaniſhing line; the firſt is found by drawing a line from the eye, 
(as EC) N to the picture; and the latter by drawing 
a line from the eye, (as E D) perpendicular to that vaniſhing line: 
5 method of doing either is as follows. 
For the center and diſtance of the picture. 
Having continued the picture downwards as above directed, and 


drawn the vertical plane E DIV; from E, draw E C, perpendi- 


cular to the ſection DV; then will C be the center of the pic- 


ture, and CE its diſtance: for fince the vertical plane cuts the 


picture at right angles, and fince E C is in that plane, and per- 


pendicular to the ſection DV, therefore E C is perpendicular to 


the picture alſo, and e C 1s the center of the picture, 
and CE its diſtance “ 


2. For the center 3 diſtance of a 1 line. 

Let the plane AB II L paſs through the eye E, parallel t to the 

ground plane OP Z, cutting the picture in HL, then 1s the line 
HL the vaniſhing line of the original plane OP Z ＋; and, if 
from E, a line E D be dr: n pe erpendicular (0 H L, then D, the 
point where it cuts HL, is the center of that vat thing line, and 15 
DE is its diftance F. 
_ Now, let it be required to find the e of the original 
plane ABG K upon the inclined picture.-----Let E be the eye, 
Z its ſeat. upon the original plane, E C its diſtance, and C the 
center of the picture. 

Erom 2, the ſeat of the eye, draw Z 8 perpendicular to the 


ſection G K; from 8, draw 8 D perpendicular to G K, and con- 


tinue it at pleaſure ; chen from the eye E, draw E D parallel to 


LS, cutting 8 D in D; finally, through D, draw H L parallel to 


G 2 then is HL the vaniſhing line of the original plane AB GK, 
and D is the vaniſhing poiut of the ſides A G, BK; therefore, 2 


G and K draw GD, K D, and from A = B draw AE, BE, 


tutting GD, K D, in the points a and b; laſtly, draw. che Ene 


Def. 2, Tot. 1. Chap. 1; : — Ibid. Def. 75 
T Ibid. Det. „ 
it By Def. 8. Sec. II. Chap. III. D is the cific point of the lines 
AG, BK: and aG, bK are the repreſentations of AG, BK by 
Theorem 3. Sect. II. Chap. III. Wherefore a b which joins b K, à G is 


the repreſentation of AB, conſequently. a G K b is the repreſentation of 
the Plans AG KB. 


a b, 
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a b, and then is GabK the — of the original plane 
GABK ||, 
To apply this to practice —— Let GKN M be the picture laid 
flat, as in ſome of the ng figures.----Biſe& the bottom G K 
in 8, and draw SD perpendicular thereto, continuing it at pleaſure: 
then take from (Figure 6) the lines SC, CD, and transfer them 


unto SD (in this Figure) beginning at the point S; then draw H 


L; and then is C the center of the picture, 8 D the height of the 
vaniſhing or horizontal line from the bottom of the picture, and D 
the center of the vaniſhing line. Again, from C draw CE Perpen. 


dicular to CD; now make CE equal to the diſtance CE (Fig. 6) 


of the eye from the picture; then draw ED and make DE equal 
to the diſtance DE of the eye from the horizontal line H L, and 


make A G equal to the length of the original plane (that is equal 


to AG Fig 6) then from G and K draw G D, K D, and from A 
draw AG cutting GD in a; laſtly, from a, draw ab, parallel 
to GK; which will make the repreſentation Gab K (in this Fi- 
gure) exactly like Ga b K in Fig. 6. 


In like manner, let it be demanded to find the projection of a Plate x. 
line AB, which ſtands perpendicular to the ground plane OP Z. Fig. 1. 


Things remaining as in Figure 5 of Plate IX - From B, the ſeat of 


the line A B, draw a line B Z to the ſeat of the eye E; and from 


V draw Vd through the ſection c, and continue it at vleaſure ; then 


from A and B draw lines to the eye E, cutting Vd in a and b; and 
then is a b che repreſentation of the original AB. For ſince EV 


is parallel to the original A B, therefore the point V, where it cuts 


the picture, is the vaniſhing point of AB, and of all other lines 
which are parallel to AB; * and if we imagine a plane ABZ E 


to paſs through the original AB, and the line ZE, it will cut 


the picture in the right line ca; and, ſince the rays AE and 


BE arein that plane . the ſection ab will be the repreſentation 
of AB. 


To apply this to practice. Let MNG K be the picture laid Fig. 2. 


flat as before. Then C is its center; CE, its diſtance; V, the 
vaniſhing point of lines perpendicular to the ground plane; HL, 


the horizontal, line; D its center, and DE its diſtance.” Mow. 


let it be required to find the repreſentation of a ſquare plane a bed, 


* Def. 8. SeR. II. Oben .. <--+ Def. 14. Sed. 1. 
S0 . I. | + By conſtruction, j Ax, om. 
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which ſtands perpendicular to the ground plane, * one ſide, 


a b, of the repreſentation given. 


Prom D, the center of the vaniſhing or horizontal line H L, and 
with the diſtance DE, deſcribe an are ELF H, cutting the va- 
niſhing line in H and L. Now give H for the vaniſhing point of 


the Bates ad, bc; and draw lines from a and b to H; and ſince 
II is the given vaniſhing point of ad, be, and V the vaniſhir g 


point of a b, therefore a "line drawn from H to V, will be the va- 
niſhing line of the plane ab cd ; wherefore find the center A, 
and tance A B, of the vaniſhing line HV, and then the va- 
niſhing points of the diagonal of a ſquare, (which in this figure, is 
A); then from a, draw a line to A cutting b H in c; laſtly draw 
from V through c, which compleats the plane a bed, &c. 

The third figure repreſents a cube upon the inclined picture: for, 
having de termined the appearance of one face, abcd, as in the laſt 
figure, the whole reprefentation may be compleated, by means of 


the vaniſhing lines HL, HV, and LV, and the vaniſhing r 
A, N, D, of the diagonals, bd, &c. 8 


I have hitherto confidered Fs picture as reclined, let us now ſup- 


pole it to be inclined towards the eye (as in figure 4) where E is the 
eve; LB the picture; C, its centre; C E, its diſtance; V, the va- 
niſhing point of lines perpendicular to the ground, and HL, the ho- 


rizontal line. 

In the fifth figure, the picture 1s laid fat, and the repreſentation 
of one face bed of a cube, is determined: and, in the ſixth 
figure, the projection of the whole cube is compleated. Theſe 


figures need no explanation, being only, as it were, the reverſe of 
the others; therefore a little attention muſt render them ex- 


tremely obvious; for figure 5 is only figure 2 inverted. 
Flenee it follows, that the method for determining the repreſen- 


tation of a cube, upon an inclined picture, is the very ſame as in 
finding the appearance of a cube any ways inclined to the ground; 
therefore the rules which ſerve for the one, will ferve for the 
other alſo : for which reaſon the learner is defired to compare this 


with what has been ſaid in Sect. V. Chap. III. 


Having thus far explained the nature of the inclined picture, it 
may be neceſſary to give one inſtance wherein this part of perſpeCtive 


will appear to be uſeful in ſome caſes. 


Suppoſe, therefore, that, at one corner of a room, there was a 
ſloping projection, which covered one corner of the floor (like the 


ſpace A B Q, Fig. 7 and ended in a en F at the ceiling. This 


would 
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would be a ſolid angle that would make the room of a very dif- 


agreeable form, and therefore we will ſhew how to delineate a per- 


ſpective repreſentation, which ſhall make this corner of the room 
appear like the other corners of it. 


Suppoſe GAB KI the plan of the Floor; AB the bottom of 


the ſloping projection, and AB F the front fide of it. 


Continue the ſides G A, K B till they meet in Q; then through 


the points F, Qdraw 8 D, biſecting AB in D; from Q eret Q O 


- per pendicular to FD, and from D, with the radius D F, deſcribe the 


arc FO cutting QO in O; now draw D O, then is DO the total or 
| floping height of the inclined plane, or picture, and QO is the 


perpendicular height of the back corner of it. Now chooſe the 


place for the eye, which we will ſuppoſe to be at E; then ES 
is its height, and S its ſeat, in the line DS. Next ara from E, 


the line EC perpendicular to DO; then becauſe DO repreſents 


a ſection of the inclined picture, therebore E C is the diſtance of 
the eye, and C the center of the picture. Again, draw E N pa- 
rallel to D S, then DN gives the height of the horizontal line, and 
EN is the Ane of the eye from it, and N is the center of that 


line. Now to avoid confuſion in this figure, draw (any where 


apart) the line AB (Fig. 8.) and make the plane ABF like the 


x ABF, (Fig. 7.) 3 the height DN (Fig. 7.) and ſet it 
trom D to N (Fig. 6.) and draw the horizontal line LV at plea- 


ſure, then make NV, NL (Fig. 8.) equal to the diſtance of 
the eye from the horizontal line, viz. equal to NE (Fig. 7.) 


laſtly, from L and V draw lines to B and A, cutting each other 


in a, then draw a F, which compleats the repreſentation ; ; and, by 


properly ſhading the figure, &c. the ſpace AaB will appear like 
a continuance of the floor, and the ſides a AF, aBF will repre- 
ſent thoſe parts of the ſides of the room which are cut off by the f 


ſloping plane, &c. 


This example, it is preſumed, doth not require any degree of 


demonſtration, becauſe it follows as a corollary from what has gone 
before upon the inclined picture. And though many more 
examples of this ſort might be here produced, I ſhall leave 


them to the diſcretion of ſuch of our readers, as may chooſe to 
exerciſe their genius in this part of perſpective, which, I muſt con- 


teſs, appears to me more ſpeculative than uſeful. 
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Of VAULTED Roos, DouzEs, &c. 


T draw perſpective repreſentations upon ; auld roofs, domes, 


or any other uneven ſurfaces, has always been eſteemed a 
work of rent difficulty; and among the methods which have been 
given us for this purpoſe by different authors, the following ſeems 
the moſt practicable, viz. to reticulate“ the propoſed ſurface in 


ſuch a manner as is beſt ſuited to its form, and can with the moſt 
eaſe be done; then to draw out, on a plane properly 8 
picture of the intended deſign by way of model ; after which, 


draw on this model the image of that reticulation by the common 
rules of perſpective, which will divide the defign on the model into 
ſuch parts as are proper to be transferred into each correſponding | 


cell of the original reticulation ; and finally (by means of this 
reticulation) to transfer the work unto the dome, or roof, in the 
fame manner as one picture is copied from another, viz. by the 
common methods of making ſquares, &c. 


Thus, ſuppoſe it was required to paint a perſpective repreſentation 
upon a vaulted roof, HOIKPG. 
Let this figure be the model of a vaulted roof drawn upon paper, 
and let GH IK repreſent a plane or picture, ſuppoſed to paſs 
through the foot or ſpring of the arch, and parallel to the plane 
8 the horizon; Now, if we ſuppoſe the pectator's eye to be 
laced directly under the middle of the picture at E, and a plane 


ABLOM to pais through the eye, perpendicular both to the 
ground plane BBs and the picture G HI K, it will cut the 


picture in a right line ML; and by drawing EC perpendicular 
to the 5 IL, we ſhall have C for the Center of the para iel 
picture GH IK, and CE for its diſtance 4. -Let us next divide 


the roof into auy number of ſquares or paralicicgram '8, as in the 


* To reticulate any ſurſace is to divide it into ſquares like net work 
ee . 
Chap. III. 0 | 
figure ; 
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Bgure and then imagine a line to be drawn from the angle of 
every ſquare to the eye E, and it will appear extremely evident, 
that the ſections of theſe lines with the plane or paralle] picture, 
GHIK, will be the projections of thoſe points upon it; and 
when the projection of the angle of every ſquare is determined upon 
the picture, the repreſentations of thoſe ſquares may eaſily be 
compleated. But farther, ſince the perpendicular plane ABLQM 
| paſſes through the eye E, and cuts the picture G H] K in a ſtrait 
line ML; therefore the projection MCL, of the arch MQ L, 
will be a trait line upon the picture *; but the projections of the 
other arcs 1Rq, H OI, &c. will be curve lines . Again, ſince 
the transverſe ſtrait lines 7 5, P O, 68 are parallel among them- 
ſelves, and are alſo parallel to the picture ; therefore, the repreſen- 
tations of thoſe lines upon the picture will be ſtrait lines alſo, and 
parallel to each other 4. | 
Theſe things being premiſed, let us now ſuppoſe this figure re- 
moved to the ſecond figure.----About the arch H O], deſcribe the 
parallelogram H IPN; and through the points A, O, D, draw the 
lines 17, O8, 29 perpendicular to the picture H 1G K, cutting the 
fide HI in the points 7, 8, 9; then through the points 2 or D draw 
QR parallel to H I, and 783 the ſeveral ſeRjons II, 7, 8, 9, I, draw 
lines to C; then from N, O, P, Q. R, draw lines to the eye E, 
which will determine the projection HIqn of the parallelogram 
HIPN, &c. by which means the repreſentation Hao dl, of the 
arch HAODI, may be compleated. After the ſame manner, the 
projection of all other arches may be ſound; but as one is ſufficient 
for our purpoſe, we will now ſuppoſe this parallel picture to be 
laid down flat in the third figure; where C is the center; CE, the 
diſtance of the picture, and I, 7, 8, 9, I, the ſections of the per- 
pendiculars NH, 1 7, &c. in Fig. 2 
Continue IH (Fig. 3.) at pleaſure towards N, and make HQ, 
Q in this W N . to HQ, ON in the ſecond figure; then 
from , 8, 9, I, draw lines to C, and from N and Q draw : 
lines to F. which will cut HC in n and q, and thereby give the 
paraliclogram Hnpl, &c. by which means the points H, a, o, d, J, 


* For the fame realon that a circle, or any other plane parallel to the 
plane of the horizon, and exactly even with the height of the eye, appears 
only as a part of the horizontal line upon the upright picture. 
I Becauſe the projections of all circles, not parallel to the plane of the 
picture, nor directly in the eye's axis, will have an oval outline. 

I Theorem 4. Sect, II. Chap. II. —_ 
„„ will 


Tig. 5 


cut the picture in this form; wherefore, &c. by Axiom, Sect, II. Chap. III. 
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will be determined! which being ſo many points in the repre- 


ſentation of the curve, they will be ſufficient guides for drawing 


it, as in Figure 4. After the ſame manner, the repreſentation 
of the other front arch is to be found: from whence it follows, 
that the projection of the whole curved roof upon this parallel 
picture, will be contained within the two curved lines HoT, 
Gg E, and the two ſtrait lines G H and IK; wherefore GHolKg 
is the whole ſpace allotted for the deſign . Having determined 
this ſpace, let us next find the projection of the ſeveral ſquares 
which were ſuppoſed to be drawn upon the original roof. 

E rom a, o, c, draw Lines parallel to the ſide G H, or IK; then 

ill af, og, cd be the projections of the tranverte Gvifions or 
fait lines) which are . to the picture; and by dividing the 


ſeveral lines HG, af, og, cd, and IK into four equal parts, we 


ſhall have the points given, through which the other curve lines 


are to be drawn, (as in Fig. 4.) by which means the whole repre- 


ſentation may be compleated. 


If it be required to paint any perſpective repreſentation upon a 
dome, that alſo may be done after the ſame manner, viz. by 


imagining the dome to be divided into ſeveral perpendicular 
ſections, paſſing through the center of the dome at equal diſtances 
from the baſe, and by imagining theſe ſections to be cut by other 


ſections made by planes that are ſuppoſed to paſs through the 


dome parallel to the horizon: then, by making a model upon 


paper in a given proportion, and taking the diſtance of the eye 
accordingly, we may find the projections of thoſe ſections upon 


the parallel plane, as in the former figures: ior then we ſhall have 


a parallel picture, which we ſupp ofe to paſs under the bottom of 


the dome to be properly reticulated; by which means, whatever 


is drawn upon.” it may be transferred unto the real dome or 
cupola. 


Thus, let AB DE repreſent the circular plane, or Parallel! pic- 


ture, which we ſuppoſe to lie under the bottom of the dome; 


and let AF LIKH GEB (Fig. 6.) repreſent one of the perpendi- 
cular ſections abovementioned; and let us imagine the doine to be 
divided perpendicularly by four of theſe planes, and hori-ontal y 


by threc planes, the ſections of which horizontal planes arc «preſied 


oF F E, LG, III. Then divide the circumference of iu plane, 


. lac were drawn from the bounding of the whole arch, the would 


or 
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r picture, AB DE, (Fig. 5.) into eight equal parts, aid from 
ach diviſion draw lines rough the center C; then will theſe 


ſtrait lines be the projections of the per; endicular ſections upon 
the picture. 


Now to find the projections o the parallel ſetions.----From fig. 6, 


C, the center of the picture, draw CE perpendicular to AB, and 
equal to the diſtance of the eye; then from F, G, L, , I, and 
K, draw lines to the eye E, which cutting the picture AB will 
give e f for the projection of E F; gl, for that of GL; hi, for 
that of HI, and C, the center of the picture, for K the center 
of the dome. Now, from the line AB (Fig. 6.) transfer the 
ſeveral diviſions Af, f l, &c. unto the line AB in the fifth figure; 


and from the point C, deſcribe the ſeveral concentric circles 


through the points e, g, h; and ſo will the whole picture be 


properly divided for the work : becauſe each reticulation upon 


the picture is the exact projection of its correſponding and ori- 
ginal reticulation upon the dome; and all that now remains to be 
done is, only to divide the picture into a convenient number of 


parts, and to conſider each part as a parallel picture, whoſe per- 
pendicular ſides will vaniſh into its center C; but we muſt always 


be careful to take the center of the model perpendicular to the 
ſuo; oſed place of the eye; and the diſtance to be worked with 
muſt be the ſame as that between the eye and the plane A B, 

Fig. 0. as well for ibis the model itſelf, as for the reti- 
culation. 

We have hitherto conſidered the eye as placed under hs center 
of the dome, in which caſe the reticulation upon the. parallel 
picture is done with great eaſe; but if it were placed obliquely, 
the reticluation would become a little more troubleſome; becauſe 


in ſuch a poſition of the eye, the perpendicular ſections of the 


dome would not form ſtrait lines upon the parallel plane, but 


| CUTVCSs 
Thus, let AKB bea perpendicular Den of: the dome, and rig 7. 


EF, GL, HI, its ſections with the horizontal circles, as before ; 
and let E be the place of the eye. 
Then lines drawn from E to K the vertex of the dome, alſo to the 
centers 1, 2, 3. and to either extremity E, G, H, of the horizontal 
diameters, they will cut the baſe of the dome AB in correſpond- 
ing points ; which being transferred by perpendiculars to the dia- 
meter a b below, of the parallel plane a Db M, will give the 
apparent center C, alſo the centers and radii of the images of the 


horizontal 


77 


x 


Of VAULTED Roors, Domes, &c. 


horizontal circles, on the paralle] plane ; theſe being drawn, and 
cach divided into the ſame number of equal parts, as the baſe of 


the dome is ſuppoſed to be divided into, if curve lines are drawn 


through the correſponding diviſions of theſe circles, they will 
give the projections of the ſeveral perpendicular ſections of the 
dome, as in the figure; for as the horizontal circles are all ſup- 


poſed parallel to the circular plane a Db M, it is evident their 


projections will ſtill remain circles, and their ſubdiviſions will be 
equal, like thoſe of their originals. _ 


And here all the perpendicular ſections 11 the dome form curves 


upon the parallel plane, except the ſection a C b which is pro- 
jected into the ſtrait line a b, the eye being fur \poſed to lie in the 


plane of that ſection. But in painting on curvilinear grounds, the 
moſt direct fituation of the eye ought always to be choſen, that 


the deſign, when painted may appear the more agreeable. 


And indeed, in all ſuch works, the defign ovght, as much as 


poſſible, to be ſuited to the figure of the ſurfaces, and to confiſt 
principally of ornamental architecture fitted to it (putting the 
hiſtorical part into ſmall compartments, to be diſpoſed in proper 
places) or elſe ſome aerial view, where the ſky and clouds, with 


other objects proper for that fituation may be deſcribed ; in which 
caſe, the principal objects not being confined to regular figures, 


there will be leſs danger of their appearing diſtorted by the hare 


of the ſurface painted upon, as has been before obſerved in the 
beginning of this ſection. 


But when a cupola, dome, or vault, is to be deſcribed on a Hat 


ground, there may be greater liberty taken in placing the ee; 
which may have either a direct or oblique poſition, as the artiſt 
judges beſt for the view he intends to repreſent, and will not be 


liable to thoſe inconveniencies which attend ping upon an un- 


even ground, 


» 
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The PERSPECTIVE a SHADOWS. 


V 

Of SHaDows in General. 
. - II E meaning of che word ſhadow is too obvious to need 
% 'T- 1 any explanation here, therefore I ſhall not trouble the rea- 
5-5-3 der about its etymology ; nor ſhall I conſider the infinite 
variety of ſhadows which may be projected by different planes, 
but proceed to ſhew, that the perſpective of ſhadows upon a picture 
is to be determined after the ſame manner as the perſpective of 
objects, being founded upon the ſame principles, and deducible 
from the ſame rules: it is therefore very ſurpriſing, that authors 
Who have handled this part of - perſpective, ſhould commit ſuch 
miſtakes as they have done in giving rules falſe in theory, and 
abſurd in practice. 

But to proceed, All ſhadows are produced by the nwepobeicn | 
of ſome opaque object, which ſtops the progreſs of the rays of 
lien in their direct courſe from any luminous body or lucid ae: 

Now fince the rays of light always proceed in ſtrait lines when 
they paſs over the extremities of an object, they leave a ſpace 
unilluminated, which ſpace is called the Shadow of that Objett : 
and it is the buſineſs of this part of perſpective to determine the 
projection of this ſhadow upon the picture. In order to do which 
we mult firſt conſider whether the light be ſuppoſed to come from 
the ſun, a candle, or any other luminous point: if from the fun, 
th en, beca iſe of its immenſe diſta ance from us, the rays may be 

confidered 
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conſidered as parallel ; but if from a candle, then as flowing from 
a point in a diverging manner. RO: 
And with regard to the theory of the perſpective of ſhadows ; | 
there needs but little more to be ſaid than what has already been 
advanced upon the perſpectiye of objects: for ſince every ray of 


light is to be conſidered as a {trait line, that line may be conceiv- 


ed to lie in ſome plane; therefore, if the repreſentation of that 
plane can be eaſily found upon the picture, the repreſentation of a 
line which is in that plane may be eaſily found allo. Wherefore, 


this part of perſpective will require no farther degree of proof, 
than what we have already | given in the third chapter ; particu- 


larly Sect. IV. Chap. III. 


But here let us obſerve, that the planes in which we ſhall ſup- 
poſe the rays of light to be, will always be confidered as perpen- 


dicular to the hogizon, as that will be fitter for our purpoſe, and 


render our meaning more intelligible. 


| „„ AxloM I. 
If a plane of rays come from the ſun parallel to the picture, they 


then can have no vaniſhing point; in this caſe therefore, the 
| ſhadows will be parallel in the picture. FR EY 


5 Axio 2. „„ . 
If they come in planes not parallel to the picture, then, becauſe 


a line drawn from the eye parallel to thoſe rays will cut the 
picture in ſome one point, therefore they will have a vaniſhing 
point upon the picture, which will be the common vaniſhing point 
for all the rays in that direction, whether they are all in one plane 
or in any number of planes, provided thoſe planes are parallel to 


one another *. = 


"0 fs wo ſuppoſe our readers to be perfectly acquainted with what has 


been advanced and demonſtrated in Sect. IV. Chap. III. therefore we have 


called theſe Axioms, ſince for the above reaſon they muſt appear as ſelf- 
evident wenn, _ e 8 
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Of SHADOWS projected by the SUN. 

JI ET HP repreſent a plane parallel to the plane of the horizon, Plate X11. 

or, if you pleaſe, call it the ground plane, and let ABCD Fig. . 

repreſent a- plane of parallel rays, as EL, Dd, &c. each ray 
| making an angle, rLk, with the ground plane HP; (viz. with : 5 
the ſection AB.) Now, in order to find the perſpective of any . 
ſhadow upon the picture, two things are neceſſary to be given * ; 


Vin. the inclination, or angle rLk, which any ſyſtem of rays- 


makes with the ground plane, and the ſituation of the plane (with 


reſpect to the picture) in which thoſe rays are ſuppoſed to be. 


= ongſt themſelves, the angle r Lk, which any fingle ray E IL. 


As to the angle of inclination, that may be given by a ſingle ray 
only; for ſeeing the rays EL, Dd, &c. are all ſuppoſed parallel 


makes with the plane HP, (that is with the line K L) is com- 
mon to all the reſt: and as to the ſituation of the plane of rays, 
i. e. whether higher or lower, we leave that to the diſcretion of 


. *m 


200 e 3 „ 
If the rays of light come from behind the picture towards the 
ſpectator's eye, then the vaniſhing point of thoſe rays will be above 

the horizontal line. 5% 8 
Let PQ, be the ground plane; G Z, the picture; E, the,. 
eye; EC, the diſtance of the picture; C, the center of the ꝓicture; . 
H C, the horizontal line; A BOD, a plane of parallel rays inter- 
ſecting the picture at right angles in the line BO; and let RL 
be a ray of light, and RL A the angle of inclination, which the 
rays make with the ground plane PQ i. e. with the ſection 


* What is here ſaid to be given is excluſive of the diſtance of the eye, - 
the center of the picture, &c. which, it is preſumed, will be taken for | 5 
granted without mentioning them. 8 : _ 
M |  Theagh © 


80 


Of SgApDows in General. 


conſidered as parallel; but if from a candle, then as flowing from 
a point in a diverging manner. 
And with regard to the theory of the perſpective of ſhadows; 


there needs but little more to be ſaid than what has already been 
advanced upon the perſpectiye of objects: for ſince every ray of 
light is to be conſidered as a ſtrait line, that line may be conceiv- 
ed to lie in ſome plane; therefore, if the repreſentation of that 


plane can be eaſily found upon the picture, the repreſentation of a 
line which is in that plane may be caſily found allo. Wherefore, 
this part of perſpective will require no farther degree of proof, 
than what we have already given in the third chapter ; 'Y particu- 


larly Sect. IV. Chap. III. 


But here let us obſerve, that the planes in Which we mall ſup- 
poſe the rays of light to be, will always be conſidered as perpen- 
dicular to the horizon, as that will be fitter for our purpoſe, and 


render our b more intelligible. 


AxIOM I. 
If a plane of rays come from the ſun parallel to hs picture, they 


then can have no vaniſhing point; in this caſe therefore, the 


ſhadows will be e in the picture. 
C 

If they come in planes not parallel to the ian then, becauſe 

a line drawn from the eye parallel to thoſe rays will cut the 
picture in ſome one point, therefore they will have a vaniſhing 
point upon the picture, which will be the common vaniſhing point 


for all the rays in that direction, whether they are all in one plane 
or in any number of planes, provided thoſe Fan are parallel to 


one another * 


* As we ſuppoſe our readers to be perfectly acquainted with what has 
been advanced and demonſtrated in Sect. IV. Chap. III. therefore we have 


called theſe Axioms, hince for the above reaſon they muſt appear as ſelf- 


evident truths, | | 1 


a 
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| LET HP repreſent a plane parallel to the plane of the horizon, Plate XI, _ 


or, if you pleaſe, call it the ground plane, and let ABCD Fig. 1. 


repreſent a plane of parallel rays, as EL, Dd, &c. each ray 


making an angle, r Lk, with the ground plane H'P; (viz. with 
the ſection AB.) Now, in order to find the perſpective of any 
ſhadow upon the picture, two things are neceſſary to be given *; 


viz. the inclination, or angle rLk, which any ſyſtem of rays: 


makes with the ground plane, and the fituation of the plane (with 
reſpect to the picture) in which thoſe rays are ſuppoſed to be. 
As to the angle of inclination, that may be given by a fingle ray 
only; for ſeeing the rays EL, Dd, &c. are all ſuppoſed parallel 
amongſt themſelves, the angle r Lk, which any fingle ray E L 
makes with the plane HP, (that is with the line K L) is com- 


mon to all the reſt: and as to the ſituation of the plane of rays, 


i. e. whether higher or lower, we leave that to the diſcretion of 
the artiſt, 1 8 


: ® 
* 
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If the rays of light come from behind the picture towards the 


ſpectator's eye, then the vaniſhing point of thoſe rays will be above 
the horizontal line. oy | . 
Let PQ, be the ground plane; G Z, the picture; E, the 
eye; E C, the diſtance of the picture; C, the center of the picture ; 
H C, the horizontal line; A BOD, a plane of parallel rays inter- 
ſecting the picture at right angles in the line BO; and let RL 
be a ray of light, and RL. A the angle of inclination, which the 
rays make with the ground plane PQ i. e. with the ſection 


1 * What is here ſaid to be given is excluſive of the diſtance of the eye, 
the center of the picture, &c. which, it is preſumed, will be taken for 
_ granted without mentioning them. I 5 


1 Through 


Fig. 3. g 
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line at an immenſe diſtance, 
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Through the eye E, make the plane ECB K parallel to the 
plane A B OD, and continue B C upwards at pleaſure ; then draw 
E F parallel to any one of the rays, as R L, cutting the picture 
in F; then is F the vaniſhing point of all the rays of light“; 


for EF being parallel to one ray is parallel to all the reſt.---- 7 


Now, fince the plane of rays ABOD is perpendicular to the 
picture, and paſſes through C the center of the picture, therefore 
the plane BE F K, which paſſes both through the eye, and the 


center of the picture, will have BO for their common ſection; 


and the line BOF will be the indefinite repreſentation, and alſo 


the vaniſhing line, of the plane AB OD; conſequently F, where 


E F cuts the picture, will be the vaniſhing point of the rays RL, 
&c. Wherefore, if lines are drawn from the points A, R, L, to E, 


cutting the ſection BF in l, r, a, then will Ir be the projection 


of LR (viz. of the ray LR) whoſe vaniſhing point is F; and 


ar is the projection of AR (which we will ſuppoſe an object 


from whence the ſhadow A L is projected) and al is the projec- 


COROLLARY I. 


| Since the plane of rays paſſes through C, the center of the 
picture; the vaniſhing point of the rays, will be in a line C, 
drawn from the center of the picture perpendicular to the hori- 


zontal line HC. 5 

CIF eee gn ls Wn Ger 
From hence allo we may perceive, that C may be the repreſen- 

tation cf the ſeat of the lunnnous point, at an immenſe diſtance, 


| becauſe we can ſuppoſe that point to be the end of a line let fal! 


perpendicularly from the body of the fun, ſo as to touch a plane 
arallel to the plane of the horizon, and to be infinitely extended 
with reſpect to the picture; therefore if we conſider A, the ſeat of 


R, as at an immenſe diſtance, and alſo ſuppoſe R, a real luminous 
point, then will C be the repreſentation of the ſeat A; that is, 


the repreſentation of the ſeat of a luminous point upon the pic- 
ture, which is ſuppoſed to be at an immenſe diſtance from it : or, 


in other words, ſince CB is the repreſentation of B A infinitely 


extended, therefore C is the vaniſhing point of any point in that 


COROLLARY 


And here likewiſe we may obſerve, that in order to find the 


4 Sea. IV. Chap, III. e 
vaniſhing 
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"28 vaniſhing point of a ray of light, or of any number of parallel 
rays, we need only have the given angle R LA, of inclination ; . 


for by ſetting off the diſtance of the picture upon the horizontal 


line, and making an angle at that point of diſtance with the hori- 


zontal line, equal to the given angle of inclination (as we have 
done before) *, we may then determine the vaniſhing point of thoſe 
rays ; but this is particularly ſhewn in the Arch figure; and will 
be more fully explained hereafter, | ET 
LEMMA 2. 


In the laſt figure we ' conſidered the rays as s proceeding in a 
plane perpendicular to the picture: we will now e them to 5 | 


. come in a plane oblique with the picture. 


Let AB OD, be a plane of rays which cuts the picture oblique- Fig. 4. 
ly in the line OB. Every thing elſe remaining as in the former 5 


figure. 


the ray of light RN; then is F the vaniſhing point o 


aw the rays E R, E A, determining the ſeveral projections, viz. 


ar for the line AR; nr for the repreſentation of the ray NR, 
(whoſe vaniſhing point is F); and an for the ation of 


the real ſhadow AN (whoſe vaniſhing point is L), &c. Or, con- 
ſider rna, as the projection of RNA; and RA, as a ſtick pro- 


jecting the ſhadow AN, then an is the ſhadow of AN, for it 


1s the repreſentation of the original ſhadow AN. 
COROLLARY. | 

Hence it follows, that when the light comes from behind the 
picture, the ſhadow of objects will be thrown towards the bottom 
of the picture; for an comes from a, towards the ſection B: 
all which will be clearly comprehended when we come to the 
ſixth figure of this plate. 
= LEMMA. 


When the rays come from the ſpectator s eye towards the 


picture, (that is, when the ſpectator is between the luminary and 
the picture) then the vaniſhing 2 of thoſe rays will be below 
the horizontal line. „ 


In Plate VI. Fig. 2, Sect. Iv. Chap. 11. 


M 2 For : 


Through the eye E, make che plane K Z LE parallel to the | 
plane of rays, cutting the picture in Z L; then continue Z L up- 
Wards beyond F, at pleaſure, and from E draw E F parallel W 
f that ray, 
&c. Again, draw lines from the ſection B to the vaniſhing point 
* from E, the ray EN cutting BF in n; then, from E, 
r 


7 
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Fig. 5. For let Z V be the picture; E, the eye; C, the center of the 
RV picture, and E C its diſtance; and let AB O D be a plane of 
parallel rays, whoſe ſeat upon the ground plane is in the right 
line LB continued: or, (which is the ſame thing) ſuppoſe the 
plane of rays to be continued (like BLI O) towards the picture in 
the line BL, it will then paſs through the eye E, and cut the 
picture in the line L I. Now, through the eye E, and its 
teat K, draw EC, K L parallel to AB or OD; and from L, 
draw the perpendicular L I- and alſo its parallel E K; then is 
EK LC a perpendicular plane, which paſſes through the eye E, 
and therefore may be conſidered as a plane which is parallel to 
the plane of rays ABO D, cutting the picture Z V in LC; 
wWherefore (as in the former example) IF is the vaniſhing line 
of all the rays, which can come within that plane; and if EF be 
drawn parallel to rn, then is F the vaniſhing point of that ray 
and of all the rays which are paralle] to rn; and C is the re- 
_ preſentation of its ſeat upon the horizontal line H L, becauſe 
it is the vaniſhing point of the line AB infinitely extended. 
For ſuppoſe the plane AB O D to be removed into the line LX, 
then it will be like the plane AB O D in the third figure, with 
this difference only, that the rays coming in a contrary direction, 
will have their vaniſhing point upon the picture below the hori- 
Zontal line, like the inclined plane, Fig. 3, 4. Plate VII. 5 
3 — QOROLLARY. 3 Es 
When the light comes from behind the ſpectator's eye towards 
the picture, the ſhadows of objects will be thrown towards the ho- 
rizontal line (like Fig. 3. Plate XIII.) becauſe the light is ge- 
nerally ſuppoſed to come upon the front of the picture, and not 
from behind it,-----Theſe kind of ſhadows are moſt generally 
uſed. 55 „„ 
I ſhould have been more particular in the explanation of this 
figure, if there had appeared the leaſt difficulty in underſtanding 
it: indeed, as the eye is ſuppoſed to be between the picture and 
the original object, it may ſeem to contradict our general definition 
of perſpective *, in which we have always confidered the. picture 
as placed between the eye and the original object; and therefore 
this lemma may appear not to be fo aptly drawn from the preceding 
. theorems as it really ought to be: yet, ſince the method for de- 
3 termining a vaniſhing line, or point, is the ſame in either caſe, viz. 


„In the Aziom, Seck, II. Chap. III my 


of e by the S UN. 


by 1 imagining a plane to paſs through the eye, parallel to the ori- 

ginal plane, till it cuts the picture, &c. We have, therefore, only 

explained that ſingle article, and endeavoured to make ourſelves un- 

derſtood, in the moſt familiar manner; not much regarding a ſtrict 

mathematical demonſtration, nor that order or method, which 

would be neceſſary, were this treatiſe purely mathematical, 
LEMMA 


When the rays of light come in planes parallel to the picture, 
they can have no vaniſhing point; becauſe a plane which paſſes 


through the eye parallel to thoſe planes, and which in other caſes 


would cut the picture, and thereby produce a vaniſhing line, can, 
in this caſe, never cut the picture, and therefore cannot produce 
any vaniſhing line upon it: from whence it follows, that when 
the rays come in this direction, the appearance of their ſhadows 


upon the picture will be parallel, for the ſame reaſon as the repre- 
ſentation of any original plane which is parallel to the picture, is 
exactly like its original. 


We ü will now give ſome general rules for applying what has | 

been ſaid upon this head to practice. In order to do which, let 
AB repreſent a Pr laid flat, as in the formier examples ; and Fig. 6 
orizontal line, C the center of the picture, and 


let HL be the 
CE its diſtance. 


Cask I. To find the vaniſhing point of a ray of light, when it 


is ſuppoſed to come from behind the picture towards the ſpectator's 

eye, in a plane like A BOD, Fig. 3. where it cuts the picture 

in the center C. 

Any where apart, daaw n P parallel to the l line H L, 
and draw (n o) at pleaſure for the ray of light; then is on p the 

angle of inclination *.----Throngh 6 the center of the picture, 


draw E K perpendicular to HL, and continue it at pleaſure; then 


make CH equal to the diſtance CE of the eye; from H draw 
HD parallel to the ray (no) cutting CE in D; then is D the 


vaniſhing point of the rays of light +; for ſince E K is the 
vaniſhing line of the plane of rays; C, the center of that vaniſh- 


ing line, and C H its diſtance, therefore, H may be conſidered as 


the eye tranſpoſed ; and fince HD is..drawn from that point pa- 


rallel to the original line (no), the point D, where it cuts the 
2 vaniſhing. line E D, is: the ranhing point of that original line, 


* That is, the ſame as R L A, Fig. 3 © + Def, 8. Sect. II. 
Chap. 8 - 


S 
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Fig. 2. 
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CAsx II. When the rays come from before the picture, as in 
Fi 

Br thing remaining as beſos: ---Let tw be a ray of light, 
and t w its angle of inclination.---From the point H draw H K, 
parallel to the ray t w. cutting the vaniſhing line E K 1 in K then : 
is K the vaniſhing point required. 
Cas III. When a ray of light comes from behind the picture 
in a plane oblique with the picture, as in Fig. : 

LetIG be the vaniſhing line of a plane of rays; 1 rs, a ray of light; 
rs q its angle of inclination, and CE the diftance of the picture. 


Continue the horizontal line beyond L at pleaſure, then draw 
FE and make FL equal to the diſtance FE of the vaniſhing 
line GI; from L, draw LI parallel to the ray rs, then will 1 be 

the vaniſhing point of that ray, &c. 


CAsE IV. When a ray comes from behind the ſpeQator's eye 


towards the picture, in a plane oblique with the picture. 


Let I G be the vaniſhing line of that plane; z y a ray of light, 
and zy X its angle of inclination.---From L, the tranſpoſed place 
of the eye, draw L G parallel to the ray ZY, which will give G 
for its bh point. 

| ' Conori any. . | 
Here let us obſerve, and carefully remember, that the tow 1 


_ caſt by a line perpendicular to the ground will always vaniſh into 


the centers C or F, ef the vaniſhing lines EK, IG of the plane 


of rays : we fhall therefore, henceforward, call all the points, like 
C and F, by the general name of the vaniſbing Point of the Shady, 
in contradiſtinftion to the vaniſhing Point of the Rays of Light. 


All which will be fully comprehended by the following examples. 
Jo find the ſhadow of an object which is ſuppoſed perpendicular 


to the ground, when the rays come in planes parallel to the 
picture. 


Let F G be the picture; A B the repreſentation. of a perpendi- 


cular object whoſe ſhadow is ſought, and let R L be a ray of 
light, whoſe inclination with the ground is equal to the angle 
RLC. Through B, the ſeat of the object, draw Ba at pleaſure, 
but parallel to the 3 line CL; and through A draw Ga 
Parallel to the ray R L, cutting Ba in a; then is Ba the ſhadow 


of BA. 


Again, let ABF D be a nnn plane, whoſe ede 
Point is the center C of the picture ; and let R L bea ray of light. 


"Tg 


: Re 


of SHADOWS by the SUN, 


Through the ſeats B, F, of the perpendiculars AB, D F. draw 
Ba, Fd, parallel to the horizontal line; then through A and D, 
draw Aa, Dd 


and d; laſtly, 


other 


parallel to the ray RL, cutting 


Ba, Fd in a 


draw ad, then is Bad F the ſhadow of the plane 
BAD F; and ad continued will vaniſh into ©, viz. into the com 


planes, 


mon ————— ons of BF and A D *. 

-,. > COROLLARY. 
80 ABD F is the repreſentation of a plane which cuts two 
Bad F, AD da, the ſections AD, a d, in the 
original of this figure, will alſo be parallel; and conſequently a d, 
AD will vaaiſh into the ſame point C. 

When the ſhadow of any perpendicular ob; ect is produced 
by rays which are ſuppoſed to come in planes rail to the plane 
of the picture, that ſhadowy may be found by calculation: 
when the angle of inclination is 45 degrees, then the ſhadow will 


thus, 


be equal to the height of the object, as in the two laſt figures ; 


therefore, by putting unity for the W of the obed, we have 


the following 1 viz. 


Deg. Min. 5 
67 30 
56 IS}. 
45 :-5:00 uy 

1 145] 
„ 
4... i 
o 00; 


Angle of Inclination 


[No Aa. ; 
I-5th part of the object. 
12-5ths ditto. 


21 oths ditto. 


The height of ditto. 3 

tx 2-4ths.: once the length of ditto and half. 
2 4-gths. twice the length of ditto and 4-gths. 
js times the length of ditto. 
Unfinite. 


Length of the Shadow. 


2 


From hence, we ſee the 3 why the ſhadows produced by 


3 


the ſun are long in a morning and evening, and why they grow 
ſhorter and deer the r nearer the ſun approaches to the meridian. 


*The PE AB DF, BF a 4 are cut by 2 third plane AD 4 a, where- 

fore the ſections AD, a d are parallel, (Def. 19. Sect. II. Chap. I.) in the- 

driginal object, of which this figure is the repreſentation ;, and ſince AD, 
ad repreſent parallels, wy will vaniſh into o the ſame point . 


The: 
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Of SHADO WS by the sun, 
The * rules applied to practice. 


Ex AMPLE I. 
To determine the ſhadow of an object, when the light comes 


from behind the ſpectator towards the picture. 


Give R B for the picture, C for its center, C E for its dillesce, 
and let I K be a ray of light, O the vaniſhing point of the rays of 
light, ABD F a perpendicular lane whoſe ſhadow is ſought, 
and let L be the, vaniſhing point oft he ſhadows which are caſt upon 


the ground by the perpendicular ſides AB, DF. 


F rom A and F, the ſeats of the perpendiculars A B, DF, draw 


"line to L the vaniſhing point of the fhadow ; from Band D, 


draw lines to O the vaniſhing point of the rays, then from the 
points b, d, where they cut AL and FL, draw bd; then is 


L AFdb the ſhadow of AFDB. 


Tig. 1 


* * 


CoRorLARL. ö 
If a line, C O, be drawn through the 8 points C an o, 


all lines that are drawn within the ſame 
the vaniſhing line of that plane &. 1 
EXAMPLE " 
To find the ſhadow of a perpendicular object when the light 


lane mult vaniſh into 


it will be the vaniſhing line of the inclined jo BDdb; becauſe 


- comes from behind the picture. 


In this figure, H is given for the vaniſhing point of the ſhadow, >: 


. CE the diſtance of the eye; DM the vaniſhing line of the rays 


of light; and K I fora ray of light.---Make H F equal to HE and 


draw FD parallel to I K, which will give D for the vaniſhing point 
of the rays of light; then from H the vaniſhing point of the ſha- 


dow, draw lines through the lower angles a, e, f, of the object, and 


continue them at pleaſure ; then from D, draw lines through the 


upper angles b, c, d, which will give the points g, h, i, from 
whence the ſhadow a gh i f, may be compleated. _ 


In the two laſt figures, we have drawn out every line 104 point 


vrhich is neceſſary in the work, and have alſo added the angles 


GI EK, KIL, for the inclinations of the rays, to make the ing 


more intelligible. 


COROLLARY. 
Here again a line drawn through the vaniſhing points D and L, 


will be the wailing line of the plane cdhi, &c, 


* Theorem 2. Seck. W. Chap. III. 


And 
/ 
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39 


And here let us obſerve, that as the ſhadow of every perpen- pig. 3. 


dicular line, viz. AB, DF will vaniſh into the vaniſhing point 


L of the ſhadow; fo allo the ſhadow of every oblique line, 
viz. BD will vaniſh into the vaniſhing point C of that line: 


thus Ab is the ſhadow of the perpendicular edge A B, and bd 
of the oblique edge AD ; and they will vaniſh into L and C. 
For ſince the ſhadow is caſt upon a plane perpendicular to the 


object which projects it, therefore the ſhadow bd and the edge 
BD are parallel in the original, and conſequently will tend to the 


ſame vaniſhing point. 


I have hitherto conſidered ſhadows as projected upon the 


ground, and the planes which project them as being perpendi- 


cular to it; but by the ſame rules any other ſhadows are to be 


determined, whether the planes upon 'which they are caſt are 


perpendicular, parallel, or oblique; or however the original ob- 
jects are ſituated: and therefore, thus much might have ſufficed 


to explain the theory and practice of ſhadows, ſo far as is gene- 


rally neceſſary in a picture; but that this part of perſpective may 
be made the more uſeful, I have added more examples in the 


practical part, Book the Second. 
> CERNER b . K K. . f . CCC 
8 BR ©; Us 
Of Suanows. projected by the Can DLE, Lame, &c. 
; JH E rays of light from a candle may be conceived as flowing 
from a ſingle point, like the feveral radii of a circle from its 
center. The ſecond figure, Plate XII. repreſents -a plane of ſuch 


' rays, which is ſuppoſed to be perpendicular to the ground plane; 
where L is the luminous point, and 8 its ſeat upon the ground. 


Nov, ſince light of this fort is ſeldom choſen for a picture; and 


ſince the method for determining ſhadows projected in this manner, 


9 extremely eaſy; there needs but little to be ſaid upon it : I ſhall 


therefore treat this ſection briefly. 


The firſt thing neceſſary to determine the ſhadow formed by a 


candle, is, to give a luminous point, and its feat on the picture; 


then 


S -- SHapows by the Canvur, 1 


then by drawing lines from thoſe points through the extremaitics o of 
the object, their mutual interſections with each other will give 
the projection of that ſhadow. 

Fig. 4. Thus, let L be a luminous point, 8 its ſeat, and bed the 
repreſentation of a ſquare plane.------From 8 and L draw lines 
through the extremities a, b, c, d, and their interſections at e and 

ff will give the ſhadow a ef b. | 

Fig. 6. Again, let L be a luminous point, 8 its ſeat, aa ab, cd, ef, gh, 

dhe repreſentations of ſeveral perpendicular objects whoſe ſhadows 
are ſought.----From 8 and L draw lines through the extremity of 
each line, and the points where they cut each other, will ſhew the 
length of the ſhadows, as in the figure. 
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CHAP vi 


Of 5 Size of the Picture; of the Diſtance 
and Height of the Eye, and of the true 
Point of Sight, &c. With ſome Conſide- 


rations upon the Appearance of circular 


— upon the Picture. 


1 Of the Size of the Picture. 


255 HE ſize of the picture is to be regulated by the diſtance p1ze 
5 . I. yo and height of the eye. Thus, let CN be the diſtance XIV. 
25 -. 85 of the eye, and CP its height. Fig. L's 
With the diſtance CN deſcribe the circle F K AD, 1 make 
CI equal to CP; through P and I draw AK, DF, parallel 


to the horizontal line, cutting the circle in A, K, D, F; from 


which points draw the lines AD, F K: then ſhall we have a ſquare 
which will give the utmoſt ſize a picture ſhould be of, if ſeen 
from no greater diſtance than CN. But if the height of the eye 
be leſs than CP, then the picture will be a parallelogram, which 
is the moſt general ſhape” given to pictures.----This method of 
limiting the ſize of the picture to the diſtance and height of the cye, 

; will be of frequent ule. - 


. Of FA Diſtance Fs the Eye. 
Tur chooſing a proper diſtance for the eye is ſo eſſential in all 


perſpective repreſentations, that without a nice obſervance 
thereof, every obje& will appear unnatural and prepoiterous, let 


the rules by which it was drawn be ever ſo true in theory, or 
1 ._ exactly 
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Fig. i. 


„ . of 
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of the Diſtance of the Eye. 


exactly obſerved in practice. The reaſon of this will appear ex- 
tremely obvious, if we conſider that there is one certain diſtance, 
at which the eye can ſee an object with more diſtinctneſs than it 
can at any other, and this diſtance may be called the True Point of 
Sight in reſpect to that object. What is ſaid of one object will 
hold equally true of any number of objects, and therefore, as it is 
the bulineſs of perſpective to draw the repreſentations of objects, 
as they appear to the eye, under the moſt agreeable ſhapes, it fol- 
lows, that the diſtance to be worked with upon the picture, ſhould 
be ſuch that each repreſentation may make the ſame agreeable 
figure to the eye, as the originals themſelves would do were they 
ſcen at the ſame diſtance. 7 ” 
To explain this more fully, let ADFK be a picture, C its 
center, RS the horizontal line, AB one ſide of a ſquare parallel 
to the pid ure; and let it be required to find the repreſentation 
of that ſquare, as ſeen at the ſeveral diſtances CG, CI, CN 

And E. 

From A and B, draw lines to C the vaniſhing point of the ſides 
Ae, Bf; and from C, ſet off (as in the figure,) the ſeveral diſtances 
of the eye upon the horizontal line in the points O, Q H, R; 
then from theſe points draw lines to B, cutting A C in the points 
r, a, d, e; and from r, a, d, e, draw lines parallel to AB: then 
ſhall we have the repreſentation ABrs, as ſeen at the diſtance 

CE; the repreſentation ABab, as ſeen at the diſtance C N; the 
rep: reſentation A Bc d, as ſcen at the diſtance CI; and the repre- 
ſentation AB fe, as ſeen at the diſtance CG. 

Now, by inſpectipg the figure, we ſhall find tha t the apparent 
depth © of the repre ſentation ABfe, which ought to be fore- 
thortened, is much longer than the neai cit fide AB; fo, that the 
figure which ſhould repreſent a {quare is the repreſentation of a 
parallelogram ; therefore this is not a true repreſentation : and if 
the diſtance at I. be taken, then the depth d will be equal- to 
the Neareſt ſide AB: if the diſtance be fixed at N, within the 
circumference of a circle, which takes in the whole compaſs of the 
ficture, then that diſtance will pre. 0 uce the rep reſentation AB ab, 
of a ſhape by no means diſagregabt le; bu erich has taught 
us (and thereby confirmed us in tb. pion Of Pozzo) to tare the 
- diſtance, in general, equal to the utmoſt dar ->50ns of the pic ure, 

whether in breadth o igen: his b, ot Ri equal to. 


Pi or QL, aud the repreſentation bende by this diſtance is 
. the iigure ABTrs: 


e 


From 


Of the Height of the Eye. 


From hence we may conclude, that the angle, under which any 
picture is to be ſeen, ought never to be ſo great as a right angle: 

And we ſhall find, that if it is leſs than an angle of fifty degrees, 
the apparent depth of ſquare objects will be too much fore- 
ſhortened : however, in ſome caſes, ſuch as in painting decep- 


tions, or for pictures with curvilinear objects, the diſtance ſhould 
be taken as great as poſſible ; but this we leave to the diſcretion | 


of the artiſt. 
Several other reaſons might be given for chooſing a proper diſtance 
for the eye; but as one example is ſufficient to ſhew the abſurdity 


and inconvenience of diſregarding, or not knowing, this eſſential _ 


Part of perſpective, it is needleſs to produce any others. 


111. Of the Height of the Eye. 
T HE height of the eye determines the height. of the horizontal 


line from the bottom of the picture; therefore it is the 


height of the eye, which gives the whole ſpace for the repreſen- 
tation of the ground: and, in taking this height we muſt be care- 
full not to let it be ſo great as the diſtance of the eye; for the 
ſame bad conſequences will follo from thence, as would reſult 


from the choice of an improper diſtance. For let PP be a per- 
pendicular ſection of the picture; AP, an original line, perpendi- 


cul:r to it; HE, the height of the eye, and E C its diſtance.---- 


Dia the ray AE, then will Pc be the repreſentation of PA®; 
but if. the eye be placed at O, fo as to be equal to its diſtance 


Fig. "2 


EC, then will the repreſentation P C be too long in the picture ; 3 


and the nearer the eye is brought to P, (ſuppeſe at Q) that is, 
the more the Height QR exceeds the diſtance Y C, the more 


prepoſterous will the repreſentation Pa appear. But if any ori- Fig, 3. 


ginal object (as AB) be parallel to the picture, then indeed the 
height of the eye will have no effect upon theſe kind of revre- 
ſe tations, provided the eye moves in ihe ſame perpendicular HI; 
for the repreſentation à b is equal to the repreſentation C P. 


* Axiom. Seck. II. Chap. III. 


* BH: BP : BE : Bb :: IE: b C.------A 1 : AP ** 


Nut Al BH, T&D = BP, therefore IE: bC ::IE:aP; whence 
bC=aP; now AC, which is common to both, being added, then is 
2PEaC=PC= bC+aC=ab. 


Some 
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IV. Some Conſequences which ariſe from viewing Pic- 
tures from any other than the true Point of Sight. 


ROM what has been faid upon the diſtance and height of the 
eye, it is manifeſt, that no perſpective repreſentations will ap- 
pear fo natural as when viewed from the true point of fight; be- 

_ cauſe, at that point only, all the rays which are ſuppoſed to come 
from the original objects, and produce their ſeveral projections | 
upon the picture, will concur at the eye in their proper point, and 
thereby exhibit a picture upon the retina exactly ſimilar po that of 
their originals. But if the eye is not placed in the true point of 
light, the projections of all objects, which are not parallel to the 

picture, will not ſeem to tend to their proper vaniſhing points! 
and for that reaſon, ſuch repreſentations will appear as ſtarti:., out 
of their proper places, will loſe their juſt proportions, and, u 
quently will not convey abſolute and perfect appearances to the eye 
oy the ſrectator, viz. ſuch as are ſtrictly to be deemed mathema- 
tical projectio: 15. And to this we may add the bad effect it will 
pe upon the horizon tal line in particular, Which! is WAYS deter- 
mined by the place of the eye. 

What has been ſaid upon this head, . principally to pic- 
tures painted upon uneven grounds, fuch as domes, vaulted roofs, 
irregular walls, &c. where the leaſt variation from the true point 
of light, will be productive of the above, and other bad conſe- 
quences : but as to flat pictures, the fancy will be ready to give 
ſome aſſiſtance towards correcting what is not ſtridly right in 
them; and therefore, a little variation of the eye from the true 
point of ſight, is allowable in ſuch caſes : becauſe no great incon- 


veniency will appear, ſo long as the eye keeps upon a level with 
the horizontal line. 


V. Some Conſiderations upon the Appearance of round | 
Objects N the Picture. 


"ROM what has been ſaid upon the diſtance of the eye, &c. it 


may ſeem very improbable that any perſpective repreſentation 
- ſhould have a diſagreeable effect, if the rules we have laid down 
be nicely obſerved: yet there are ſome caſes, perba e, in Willich 
the artiſt will think it better to be guided by his own judgment, 


than 


through the eye parallel to the ground; then will PP be the 


bl 
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than to follow the ſtrict rules of perſpective. This ſeems to have 
been the opinion of M. Freſnoy : for, in his excellent poem upon 
painting, tranſlated by Mr. Dryden, he ſays, Though perſpective 
cannot be called a perfect rule for deſigning, yet it is a great 
© ſuccour to art, and facilitates the diſpatch of the work: tho”, 
« frequently falling into error, it makes us behol4 things under a 
falſe aſpect; for bodies are not always repreſented according to 
the geometrical plane, but ſuch as they appear to the fight.” 
But as there are different opinions upon this ſubject, we here offer 
our thoughts upon it. i ro . e 

' Suppoſe it was required to draw the repreſentation of a range 

of columns parallel to the plane of the piciure ; if they are drawn 
according to the ſtrict rules of perſpective, then that column which 
is in the center of the picture will be the leaſt, and conſequently, 
thoſe on each fide of it will be larger and larger continually, the 
farther they are removed from the center of the picture. But to 


A 
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explain this more fully: let K LMN be a plane which paſſes Fig. 5. 


horizontal line, and C the center of the picture: and let AB, gh, 
1k, be three columns cut by this plane; then let lines be drawn 
from the extremity of each circle to the eye; and the ſedtions a b, 
c d, ef, with the picture PP, arc the projettions of thoſe circles 
upon it; and, by meaſuring the ſeveral repreſentations we ſhall find, 
that cd, and ef, are much longer than a b. From whence we ſee 
that the farther any column is removed from the center of the 
picture, the larger will be its repreſentation ; and we may moreover 
conceive, that this increaſe of the apparent magnitude of the co- 
lumns, is owing to the obliquity of the lines gh, ik, with the 
picture, which lines meaſure their apparent widths to the eye E. Now 
the queſtion is, whether columns ſituated in this manner are to be 

thus repreſented upon the picture, or not. e 
The definition we have given of the word perſpective is this; viz. 
to draw the repreſentations of objects as they appear to the eye, 
| &e. and we have avoided the more general definition, viz. of drawing 
the repreſentations of objects by the rules of geometry, &c. as the 
former appeared to be more ſignificant of what we intended to expreſs 
by the term perſpective. For ſince the fallacies of viſion are ſo 
many and great *, and ſince we form our common judgment, and 
„% | eſtimate 
The ingenious Dr. Smith, in his Treatiſe upon Opticks, has given us 
ſeveral inftances of the fallacies in viſion, amongſt which he ſays, We are 
95 888 frequently 
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eſtimate the appearance of objects, from cuſtom and experience *, 
and not from mathematical reaſoning; therefore it ſeems reaſonable 


not 


frequently deceived in our eſtimates of diſtance by any extraordinary mag- 
nitude of objects ſeen at the end of it: as in travelling towards a large city, 
ora caſtle, or a cathedral church, or a mountain larger than ordinary, we 
think they are much nearer than we find them to be upon trial. For ſince 
by experience the ideas of certain quantities of known diftances are uſually 
annexed to the apparent magnitudes of known objects of a common ſize; and 


ſince the apparent magnitudes of thoſe larger objects at a greater diſtance 
are the ſame as of the ſmaller at a ſmaller diſtance, it is no wonder they 
* ſuggeſt the uſual idea of ſmaller diſtance annext to more common o ects. 
© his 3 is further evident, becaute we are Ignorant of the country, and of the 
* inequalities in the ground interpoſed.“ Again, he obteryes, ** the part of 


the monument cxtant above the tops of the adjoining houtes, I am told, is 


* five times longer than the height of the houſes, and vet from below, that 
part appears but two or three times longer at mad} ; becauſe of its anal 
magnitude and obli qui ity to the fight,” Vide Smith's Opticks, Book I. 


P. 


61, 62. 


"Th re gard to perception, "that acute and judicious renſoner Mr. Locke ob- 


ſerves, We are to coniider concerning perception, that the ideas we receive 
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by ſenſation are often in grown people aler'd Ly the judgment, without 

our taking notice of it, When we {et before our eyes a round glob-: : of any 
uniform colour, v. g. gold, alabaſter, op jet, it is certain, that the idea 
ren imprinted in our mind, is of a flat circle variouily ſhadow 'd, with 
ſeveral degrees of light and brightneſs coming to our eyes. But we having 
by uſe been accuſtom'd to perceive, what kind of appearances Convex bo- 
dies are want to make in us; what alterations are made in the reflections of 
light, by the difference of the ſenfible figures of bodies, the judgment Pre- 


* ſently, by an habitual cuſtom, alters the appearances into their cauſes: 


ſo that from that, which truly is variety of ſhadow or colour, collecting the 


figure, it makes it pals for a mark of figure, and frames to itſelf the per- 


ception of a convex figure, and an uniform colour; when the idea we re- 


ecive from thence, is only of a plane variouſly coloured, as is evident in 


painting. Low hich purpoſe I ſhall here inſert a problem of that very in- 
genious and ſtudious promoter of real knowledge, the learned and worth 

Mr. Moligeux; and it is this. Suppoſe a man born blind, and now adult, 
and taught by his touch to diſtinguith between a cube and a ſphere of the 
ſame metal, and nearly of the ſame bigneſs, ſo as to tell when he felt one 


and t'other, which is the cube, which the ſphere. Suppoſe then the cube 


and ſphere placed on a table, an the blind man be made to ſee : Quere, 
Whether by his fight, batore he touched them, he could now diſtinguith, 
and tel, which was the globe, which the cube. To which the acute and 


+ judicious propoſer anſwers not: Not. For though he has obtained the ex- 


os perience 
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not to comply with the ſtrict rules of mathematical perſpective in 


ſome particular caſes (as in this before us) but to draw the repre- 
ſentations of objects as they appear to the eye; and therefore, we 
preſume, a painter ſhould repreſent thoſe few objects which are, on 


this account, an exception to the general rules of perſpective, in 


ſuch a manner as may not offend the eye of any common ſpectator. 


For if the above columns are towbe repreſented according to the 


ſtrict rules of this art; then the columns as they recede from the 


center of the picture will be thick and clumſy, their intercolumna- 
tions will be continually leſs and leſs, and the whole beauty of the 


building intirely deftroyed &. — 
e perience of, how a globe, how a cube, affects his touch: yet he has not yet 
attained the experience, that what affects his touch ſo or ſo, muſt affect his 
fight ſo or ſo: or that a protuberant angle in the cube, that preſſed his 
hand nnequally, ſhall appear to his eye as it does in the cube. I agree 
with this thinking gentleman, whom I am proud to call my friend, in his 


by his touch, and certainly diſtuiguiſh them by the difference of their figures 
felt. This I have ſet down, and leave with my reader, as an occation for 

him to conſider how much he may be beholden to experience, improve- 
ment, and acquired notions, where he thinks, he has not the leaſt uſe of, 


Vol. I. Chap. 9. 


But this is no new opinion, for ſo old an author as Lucretius takes particular 


notice of it; he, after having given innumerable inftances of the errors in 


our judgment in regard to ſis ht, ſums them up in the following lines, 
| Cetera de genere hic mirando multa Tidemus, 
Quæ wiolare fidem quaſi ſenſibus omnia querunt : 
Neguicquam. Quoniam pars horum maxima failis 
Propter opinatus animi, quas addimus iff, 


Pro wifis ut fint, que nm ſunt ſenſibus viſa, LucRET. Lib. 4. 


Or, as Mr. CREECH has tranſlated it: 
Ten thouſand ſuch appear, ten thouſand foes 
Too certainty of ſenſe, and all oppole : 
In vain, 'tis judgment, not the ſenſe miſtakes, 


Which fancy'd things for realobjectstakes.” ide Creech's Lucret. f. 4. 


Of this we have ſeveral inſtances in Pozzo's firſt book upon Perf] pective, 


particularly in Fig. 45, 46, 30, and 51; in which, thoſe columns that are 
fartheſt from the point of fight, are fo prodigiouſly increaſed in their apparent 


widths, as to loſe very near one diameter in height; and the diſproportion is 


too vitible to be diſputed, eſpecially in the 45th and 46th Figures. 8 
„„ . What 


anſwer to this his problem; and am of opinion, that the blind man, at firſt 
fight, would not be able with certainty to ſay, which was the globe, which 
the cube, whilſt he only ſaw them, th-ugh he could unerringly name them 


or help from them.” Vide Locke's Eſſay upon Human Underſtanding, 
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What has been ſaid upon this ſubject, relates principally to round. 
or cylindrical bodies, ſuch as 1 columns, or the like; but as to 
angular ones, (eſpecially thoſe that are ſquare) ſince their apparent 
widths are perpetually increaſed the more obliquely they are ſeen 
by the eye, therefore, the repreſentations of ſuch objects upon 
the picture ſhould continually grow longer and longer in width the 
more they are removed from the center of the picture. Thus the 
3 repreſentation of the ſquare Q, which is ſeen only in front, can- 
= not appear ſo long as the repreſentation of the ſquare R, which is 
viewed angle-wiſe. We ſay, that the apparent magnitude of objects 
that are ſquare or triangular, will be greater when viewed angle- 
wiſe, than when ſeen in front: but the apparent magnitude of 
columns, or any other round objects, will always be the ſame at the 
ſame diſtance; becauſe, in the firſt caſe, the diagonal of a ſquare 
(which in ſome views meaſures its apparent width) is longer than 
its ſides; but in the latter caſe, the diameter of a circle (which 
conſtantly meaſures its apparent width) is always of the ſame 
length; and therefore to repreſent columns, &c. larger and larger, 
when they are at a greater and greater diſtance, is, we preſume, 
falſe in theory, (in an optical ſenſe only) and cannot be true in 
practice. To this it may be ſaid; Why then ſhould they not 
be repreſented leſs and leſs in proportion to their ſeveral diſtances, 
lince in fact they are ſo? To which we anſwer again, that by 
a habit of judging, and from the prevailing force of experience, 
we are taught to think, they are all of the ſame ſize, becauſe they 
are upon the ſame parallel with the eye. Thus, for inſtance ; 
when we ſtand before the middle of a Building of any conſiderable 
length, we apprehend the ends to appear exactly as high as the 
middle of it, though in fact they cannot, becauſe the angle ſub- 
tended at the eye from the middle, is greater than thoſe ſubtended 
by the corners. Again, let it be required to draw the repre- 
{ſentation of round balls, or globes, which are ſuppoſed to be at 
the fame diſtance from the picture, according to the ſtrict rules of 
mathematical projection: then the projection of that ball only 
which is in the eye's axis will be a circle, and being properly 
thaded, will appear like a globe; but all the other projections, 
which are not in the eye's axis, will be elliptical, and, ſhade 
. them how you will, they can never appear like globes to any 


common ſpectator, we ſay to any common ſpectator, becauſe ſuch 
appearances contradict the common idea which men in general 
have formed to themſelves of rotundity. In ſhort, perſpective, in 


a ſtrict 
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a ſtrict mathematical or optical ſenſe, is, we preſume, one thing; 
and perſpective, according to the general acceptation of that word 


among 5 another, The firſt teaches how to deſcribe on a 
plane, to a mathematical exaQneſs, the projeftions of all objects; 


the ſecond, like an indulgent and judicious maſter, teaches us to 
build upon principles of ſcience, but, at the ſame time to attend to 
the feelings of our ſenſes, and to the impreſſions, which they make 
upon our minds; not puzzling us with lines and angles, and loſing 
us in, the labyrinths of mathematical inveſtigations, but rather 
leading us into the plain, inſtructive field of nature, and blending 
the Love of Science with the alluring Charms of FRENDOM, 
GRACE, and BEAUTY. 5 V 
We know it may be ſaid, that if we make choice of a proper 
diſtance, all inconveniences of this kind may be ayoided: but 
let the diſtance be ever ſo proper, yet ſtill the projections of co- 
lumns, ſpheres, &c. as they are removed farther and farther from 
the, center of the picture, will become larger and larger continually; 
which, ſurely, ought no more to be admitted, than the drawing 
a row of men, in the ſame ſituation, upon thoſe rigid principles; 
which might indeed preſent us with a picture, ſomewhat like thoſe 
anamorphoſes for refletting ſpeculums; but theſe, to a common 
eye, will appear, as pieces of deformity ; unleſs the plane in one 
caſe, and a pin-hole in the other, are made uſe of to corre& the 
judgment of the ſpectator, and thereby enable him to know what 
they were intended to repreſent. FF 
Theſe are the reaſons which induced us to conſider this mat- 
ter in a particular manner; but whether they are ſufficient, or 
not, to anſwer the intended purpoſe, is ſubmitted to the candour 
of every ingenuous reader. And, we may venture to add, that, 
as the article before us makes no part of the body of this work, 
it cannot therefore be uſed as an objection in that reſpe& by 
any of our readers, who may differ from us in opinion, as to 
this particular. 3%ͤͤͤͤ fro ara 
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CHAP In 


Of AERIAL PERSPECTIVE, CIARA OscuRo, . 


and KEEPING 1 in Pictures. 


From Mr. Hauiz ron, 


aM AERIAL n is meant the art of giving a 
. 3 2 < due diminution or degradation to the ſtrength of light, 
2 ſhade, and colours of objects, according to their diffe- 
rent. es, the quantity of light which falls upon them, and 


the medium through which they are ſeen. 


„The ChlARA OscuRo confiſts more particularly in * ex- 


preſſing the different degrees of light, ſhade, and colour of bo- 
dies, ariſing from their own ſhape, and the poſition of their parts. 


with reſpect to the eye and neighbouring objects, nk their 
* light or colours are affected. 


« And KEEPING is the obſervance of a due proportion in the 
general light and colouring of the whole picture; that no light 


or colour in one part, may be too bright or ſtrong for another; 


but that a proper harmony amongſt them all together may be 

reſerved. 
« All theſe are neceifiry requiſites to a good picture, and may 
be properly enough included within the general name of Aerial 
Perſpective, as they relate to all the different degrees of ſtrength 
of the light and colouring, according to the circumſtances of 
the ſhape and poſition of the objects with regard to cach other, 
the eye, and the li ght which illuminates them. 


* But it is the opinion of ſome very eminent painters, that the words 
Chiara Oicuro more Properly ſignify a clearneſs of ſhadow. 
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Of AxRIAIL. PERSPECTIVE, Crrara Oscuro, &c. 


„The eye does not judge of the diſtance of objeQs barely by 


their apparent ſize, but alſo by their ſtrength of colour and 


diſtinction of parts; it is not therefore, ſufficient to give an 


object its due apparent bulk, according to the rules of per- 
ſpective, unleſs, at the ſame time, it be expreſſed with that 


proper faintneſs and e of colour which that diſtance 
requires. 


Rus, if the 110 of a man at a diſtance was painted of a 


cc 


due ſize for the place, but with too great a diſtinction of parts, 
or too ſtrong colours, it will appear to ſtand forward, and ſeem 


proportionably leſs, ſo as to repreſent a dwarf fituated nearer 


the eye, and out of the plane on which the "oy intended he 
ſhould ſtand. 

„By the ORIGINAL. Colour of an 3 is meant that colour 
which it exhibits to the eye when directly expoſcd to it in a full, 


open, uniform light, and at ſuch a moderate ſmall diftance EE 


to be clearly and diſtinctly ſeen. 


* This colour receives an alteration from many cauſes, the 
principal of which are theſe : 


„ 1. From the object's being removed to a x greater diſtance Hom 


the eye, whereby the rays of light which it reflects are leſs vivid, 
and the colour becomes more diluted, and tinged in ſome meaſure 


with the faint blueiſh caſt, or with the dimneſs or hazineſs or the 


body of air through which the rays paſs. 


% 2. From the greater or leſs degree of light with which the ob- 
ject is enlightened : the fame original colour having a different 
appearance in the ſhade from what it has in the light, although. 
at an equal diftance from the eye, and ſo. in e as the 
light or ſhade is ſtronger. 


. From the colour of the licht itſchf which falls upon hu 


5 LOTTAS it be by the reflection af coloured light from any 


neighbouring object, or by its paſſage through a "coloured me- 
dium; which will exhibit a colour compounded of the original 


colour of the object, and the other accidental colours . hich the 


light brings with it. 


21 Þ From the poſrtion of tlie 1 0 of the ob; ek, or bY, its 


cc 


\ ſeveral parts with reſpect to the eye; f ſuch parts of it as are 


directly expoſed to the eye appearing more lively ad ary tink 


| than hole which are ſeen ſlanting. 


. From the cloſeneſs or opeanch of the place where th: 
keel is ſituated, the light being much more variouſly dis 
15 5 


101 


102 


CC 


( 


to give each original colour its own proper diminution or degra- 


dation according to its place. 
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Of AkRIAL Pengprevive, ChiäAA Oscvie, &c. 


and reflected within a room, than abroad in the open air; 
every aperture in a room giving an inlet to a different ſtream 
of light with its own peculiar direction, whereby bodies in ſuch 

a ſituation will be very differently affected with reſpect to their 
light, ſhade, and colours, from what they would be in an open 
CE nos 55 5 V 
5 6. Some original colours naturally reflect light in a greater 


proportion than others, though equally expoſed to the ſame 
degrees of it; whereby their degradation at ſeveral diſtances 
will be different from that of other colours which reflect leſs 
SZ „FFV . wg 


„ From theſe ſeveral cauſes it ariſes, that the colours of ob- 
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jects are ſeldom ſeen pure and unmixed, but generally arrive at 
the eye broken and ſoftened by each other; and therefore, in 
painting, where the natural appearances of objects are to be 
deſcribed, all hard or ſharp colouring ought to be avoided. 
bs would ſucceed in aerial perſpective, 
ought carefully to ſtudy the effects which diſtance, or different 
degrees or colours of light, have on each particular original 


colour, to know how its hue or ſtrength is changed in the ſeveral 
© circumſtances above-mentioned, and to N it accordingly; 


ſo that in a picture of various- coloured objects, he may be able 


«© Now, as all objects in a picture take their meaſures in pro- 
portion to thoſe placed in the front, ſo, in aerial perſpective, 
the ſtrength of light, and the brightneſs of the colours of objects 
cloſe to the picture, muſt ſerve as a meaſure, with reſpe& to 
which, all the ſame colours at ſeveral diſtances, muſt have a 
proportional degradation in like circumſtances. But, as in mu- 
tick, it is not neceſſary to the harmony, that the inſtruments 
ſhould be tuned to the concert pitch, but they may be ſet above 
or below it, ſo long as they are in tune to each other; ſo in 
painting, it is not requiſite that the meaſures on the interſecting 
line of the picture, or the brightneſs of the light there, ſhould 


be equal to the life; but they may be taken greater or leſs, ſo - 


long as every thing elſe in the picture bears a true proportion 
to that which is choſen as the firſt ſtandard. 5 
Hence, almoſt any degree of light may be taken for the 


o greater light in a picture, when the leſſer degrees of light are 


expreſſed with darker or weaker colours; for any degree of 
- 4 light 
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light may either repreſent a light in. reſpe& of a darker, or it 


may ſerve as a ſhade to a lighter; and it matters. not in point 


of keeping how light or how dark a picture is in general, ſo 


that its ſeveral parts have proportionable degrees of light and 
ſhade given them. : 


« In ler therefore, to the giving any colour its due dimi- 


nution in proportion to its diſtance, it ought to be known, what 


the appearance of that colour would be, were it cloſe to the 


picture, regard being had to that degree of light which is 


choſen as the principal light of the picture ; - as in order to the 


giving any object its due apparent fize, its true {ſize muſt be 
reduced to the ſame ſcale with the meaſure on the bottom of 


the picture. 
« For if any colour ſhould hs made too bright for another, or 


for the general colours employed in the reſt of the picture, it 

will appear too glaring, and ſeem to. ſtart out of its place, and 

throw a flatneſs and damp on the reſt of the work; or, as the 

=" ahh exp: reſs it, the brightneſs of that colour will Kill the: 
re 

No painting can expreſs the e brightneſs of the Sun, 

or even its reflected light coming from poliſhed Metals, with 


that ſparkling vivacity as it appears in the Camera Obſcura, in 


it could in ſome fort be imitated in a picture, by the aſſiſtance 


or gilding, it would not have a good effect with regard to the 
other colours, which it would too much outſhine ;. and thereby 
hurt the keeping: and this is one defect which the repreſen- 


tation of objects in the Camera Obſcura is liable to; for by 


reaſon of the refraction of the rays by the glaſs, thoſe objects 
which naturally reflect leſs light, loſe a greater proportion of 
it than thoſe which reflect light more plentifully ; whereby the 
due keeping in the whole, is not ſo exactly preſerved as in 


direct viſion, the lights and ſhades appearing generally too 


ſtrong for each other.” 


Thus far Mr. Hamilton. And we have thought proper to add the 


following figure, with a deſign of fixing what he has ſaid 1 
the ſubject more ſtrongly in the memory. 


rog 


the images of poliſhed ſurfaces on which the Sun ſhines; or if 5 


Let E be the eye, PP the picture, RS, A B, c. IF, Regt rig + 4. 


HL, the ſame object ſeen by the eye at different diſtances. Now, 


the farther they are removed from the eye, the larger will be the 


| ſpace of air 2 which * are ſeen, and the more > they will 


be 
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relative to Perſpective; but ſince they are not at all eſſential to the 


theory,. and as we muſt take notice of them in another Place, we 
mall therefore put an end to this Book. 


1 ai 
a ks I * N 


Of Arxtar, PERSPECTIVE, CHIARA Oscuro, &. 


be tinged with its hue; therefore, in proportion as the repreſenta- 
tions are more and more diminiſhed upon the picture, ſo likewiſe, 
in the ſame proportion, muſt the original colour of thoſe objects be 
more and more broken and diluted with the colour of the air. 


Thus, ſuppoſe the repreſentation Ps of the ſpace PS, to be 


painted of the original colour; then, becauſe the repreſentations 


P b, Pd, Pf, and PI, are perpetually diminiſhed in proportion 


to the e of the originals AB, CD, E F, HL; therefore, 


in colouring thoſe ſeveral repreſentations, care muſt be taken to 
diminiſh that alſo in the fame proportion. 


There may be ſome exceptions made to this general rule by a. 
nice obſerver of nature, for there are ſome incidents will happen 


which ſeem to contradict it; ſuch as a white houſe, or any other 
very light object directly oppoſed to the ſun at a great diſtance; 


yet notwithſtanding, what has been advanced will be of great 


lervice in fixing right ideas of theſe eſſential requiſites: and we ay 


venture to affirm, that without a general obſervance thereof, every 
picture will be at beſt but a flat and lifeleſs performance. 
We might now proceed to the conſideration of ſome other things 


END of the FIRST Book. 
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pleaſed to give to the Work. 


do not preſume to offer any Thing new to 
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Ar. 4 N this Pratiical Book upon PeRsPECTIVE, 7 ſhall en- 
* Wo deavour to give ſome general methods for finding the re- 
preſentations of objects, however they are ſituated in regard 
$18 to the eye or the picture, or however irregular they are 
** among ſt themſelves. And ſince great care has been taken 
to adapt every example in this part to the theory, tbe reader may be 
aſſured that every figure is ſtriftly true, and capable of demonſtration 
fo that thoſe whom curioſity will not invite, or leiſure permit, to go 
regularly through the preceeding theory, need not trouble themſelves 
about it, becauſe what follows will be ſu efficient for their purpoſe. 
But let them confider, that it is in this as in all other ſtudies, with 
which, if a perſon deſires either to be thoroughly acquainted, or to 
profit by his ſtudy, he muſt read with Attention, draw out every 
Figure as he proceeds, and be well acquainted with one Example 
before he begins with another. 5 


And 1 ince it is preſumed that every example in the following work, ns” 
may be as eaſily underſiood and abplicd to practice by every ſtudent in 
the arts of deſign, as are the common principles of arithmetick by ever 
ordinary mechanick ; therefore it is hoped that PERSPECTIVE ill 45 
no longer thought an abſtruſe and difficult ſtudy, nor be diſregarded 
as trifling and inſignificant ; but that the young Tyroes m the above 
arte will firſt make PERSPECTIVE familiar to them, and treat her 
with the reſpeft which ſhe deſerves, as the PARENT of the noble Art 
of PAINTING, &c. and upon whoſe general, though not rigid, precepts, 
every defign muſt be regulated, if the artiſt intends it ſhall appear a 
True Repreſentation of NATURE. 
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PE RR SPECT EYE; 


S E LI. 
INTRODUCTION: 


N ANN N order to convey a general idea of Perſpectivè with 

A as much eaſe as the nature of the thing will admit, 
| let ABF D repreſent a ſquare board ſtanding per- 
Hog ti pendicularly upon the ground, which is repreſented 
AM ß by HM, and ſuppoſe the figure E H to be looking 


/ 


Plate 1. 
Fig. 1. 


at it; then it will be evident, that he muſt ſee it by means of a 
great number of rays of light, which are continually reflected 


from every point of the ſaid object to his eye E; but ſince the rays 
which come from the four corners only will be ſufficient for our 


purpoſe, we will therefore ſuppoſe that he ſees it by means of the 


four lines AE, BE, FE and DE, which repreſent thoſe four 
rays of light. If we moreover ſuppoſe that a tranſparent plane, 
like a large piece of glaſs, is placed between the object A BFD 
and the ſpectator's eye, it muſt be obvious, that this plane will 95 
B the 


. 
= 


Fig. 2; 


INTRODUCTION. 
the rays of light in their paſſage to his eye : now the ſhape 


abfd, which that cutting of the picture makes with the rays, 
is called the Projection of the real Object AB F D upon the glaſs. 


If inſtead of this tranſparent plane, we ſuppoſe QOPR to be 


paper, and the projection ab fd to be drawn upon it in the very 
fame manner as it is here projected upon the glaſs, then the 
figure is called the Perſpective Appearance of the real Object 
ABFD; ; and the rays of light coming to the eye from the points 
a, b, f, d, which are drawn upon the picture, in the very ſame. 
manner as they do from the correſponding original points A, B, 
F, D, of the real figure; therefore, if a b fd be painted with the 
ſame degree of light, ſhade, colour, &c. it will appear to the 
pectator E I, like that original object ABF D. Now the whole 
at of perſpective conſiſts, in determining this, and the like ap- 
pearances, upon the picture, and in giving. them their proper 
force and colour. 

Now let us firſt obſerve; if the original figure be parallel to 
the picture, then its repreſentation will be exactly like it; thus, 
ABFD is parallel to the picture, therefore ab td, its repreſen- 
tation, is exactly like it; for which reaſon, the repreſentations 
of the ſides of all objects that are parallel to the picture, will not 
tend to any points upon the picture, but will be parallel amongſt 


themſelves, and only proportionably diminiſhed as their diſtance 
from the eye is greater or leſs: But the repreſentations of the 


ſides of all objects that are not parallel to the picture, will vaniſh 


into various points upon the picture; which are therefore called 


The vaniſhing Points of ſuch Objects. 

Secondly, the projections A Bfd and ik mn of the 8 
ABF D, IK MN, which lie flat upon the ground, H X, will 
to the ſpectator E H, be the perſpective appearance of thoſe 
objects: "and the repreſentations of the ſides AB, fd, ik, and 
mn, will be parallel to the bottom of the picture; but will be 


ſcverally diminiſhed in proportion to their diſtance from it. Thus 


AB is even with the bottom of the picture, therefore it's repre- 
ſentation is the fame as the original line AB, and conſequently 
equal to it: but the repreſentations fd, 1k, and mn, will be per- 
petually diminiſhed as they are farther removed from the bottom 
of the picture; as is evident by inſpecting the figure. For 


which reaſon, the repreſentations A d, Bf, ni, and k m, of the 


lines AD, 15 ; NI, and K M, which lie fla upon the ground, 
+ and 


K 


INTRODUCTION. 
and are parallel among themſelves, (but not parallel to the picture) 
will continually approach towards each other, till they vaniſh 
into a point C, exactly as high above the bottom QR of the 
picture, as the eye is removed above the ground HX. Thus, 
OC is equal to the height of the eye E H, and the ſides Ad, 
Bf, &c. will vaniſh into the point C. From hence then, we ſee 


the reaſon why the repreſentations of objects are more and more 


_ diminiſhed upon the picture, the farther thoſe objects are ſuppoſed 
to be from it. 1 1 : ED, 
Thirdly, we have obſerved that the repreſentations A d and Bf, 


of the oblique ſides AD and BF of the real object, will vaniſh 
into the point C upon the picture; therefore the point C, may 


55 properly be called the vaniſhing point of the lines AD and BF. 


Now, in order to determine the vaniſhing point of any line, 


wie muſt always draw a line from the eye parille] to that line: 


thus E C is parallel to AD, or BF ; therefore C, where E C cuts 
the picture, is the vaniſhing point of AD, or BF.  _ 
And in like manner, E being drawn parallel to the line GB, 


which is oblique with the ground, will give ] for its vaniſhing 


point upon the picture. For, from B draw the ray B E to the 


eye E, which will cut the picture in b; then is b the repreſen- 
tation of B; ba, of BA; and aG of AG; therefore, G b is 


the repreſentation of G B: and if G b be continued upwards upon 
the picture, it will cut E] in the point J; conſequently ] is its 
vaniſhing point. . „ „VV ES. 
Fourthly, if thro' the vaniſhing point C, a line HL be drawn 
parallel to the bottom of the picture, then that line will be the 


Fig. 1, 


vaniſhing line of all objects that lie flat upon the ground, or are 


parallel to it. Now this line H L, hath always been called the 
; 2 line, and therefore, we ſhall call it by that name in the 


following work. Indeed, it is the moſt uſeful of all vaniſhing 
lines; but nevertheleſs, too much ſtreſs hath been laid upon it 
by moſt writers upon this ſubject, who have paid no fort of 
regard to any other vaniſhing lines; but had they conſidered, that 


there are ſeveral objects whoſe repreſentations cannot be correct] 


determined upon the picture, without a general knowledge of all 


kinds of vaniſhing lines and vaniſhing points, they would not have 
confined themſelves to the horizontalline only: or had they built their 
ſeveral ſyſtems of perſpective upon as ſolid principles as Dr. Taylor, 
or Mr. Hamilton, their works would not have been crouded with 
ſuch a confuſion of lines, nor with ſuch a number of uſeleſs 

” B 2 1 examples; 


Fig. 1. ; 
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examples but they would have been more True, Simple, and of 
more-general Uſe. But to return from this digreſſion. ID 
Fifthly, The horizontal line is level with the eye and parallel 


to the ground, and, for that reaſon, it is the vaniſhing line of 
all objects, which lie flat upon the ground, or are parallel to it: 


and fo likewiſe the vaniſhing line of any other object will be 


. parallel to that object. Thus, ſuppoſe AB G to be a triangular 


plane, which ſtands upon the edge A G, perpendicular to the 
ground; then the vaniſhing line X] of this perpendicular plane 
ABG will be perpendicular to the horizontal line. And if the 
plane ABG, be perpendicular to the picture, then its vaniſhing 


line will paſs through the center of the picture; for JX is the 


vaniſhing line of ABG. 
Thus much, we preſume, 


av 


may ſuffice to give the unlearned 


reader a tolerable idea of perſpeCtive.----We will now give an 
explanation of a few terms made uſe of in the following work, 


and then proceed to the mechanical part of perſpeCtive. 
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Fig. t. 


of Sight. 


8 E I. II. 
D EFINITTIONS and AXIOMS, 


1." PHE Point of Sight, is that point where the ſpectator's 
eye is placed to look at the picture. Thus E is the Point 

2. If from the point of fight E, a line E C is drawn from the 
eye perpendicular to the picture, then the point C, where that 


line cuts the picture, is called The Center of the Picture. 


3. The Diſtance of the Picture, is the length of the line E C, 


which is drawn from the eye perpendicular to the picture. 


4. By Original Object, is meant the real object whoſe repre- 
ſentation is ſought: and by Original Plane, is meant that plane 


upon which the real object is ſituated: thus, the ground HM 
is the original plane of AB F D, &c. (Fig. 5 . 


5. By Vaniſhing Line, we mean that line where any original 


planes will vaniſh upon the picture: thus O] (Fig. 1.) is the 


vaniſhing. 


A X' 10 8. 


vaniſhing line of the plane ABG; and HL (Fig. 2.) is the va- 
niſhing line of the planes AB F D, IKMN. 

6. The Vaniſhing Point, is that 'point where any number of 
lines concur or meet upon the picture: thus Ad, Bf, (Fig. 2.) 
continued meet in C; therefore C is the vaniſhing point of the 

lines AD, BF, &c. 
F. If from the point of fight E, a line EC be drawn perpen- 
Adder to any vaniſhing line 5 L, or IX, then the point C, where 
that line cuts the vaniſhing line, is called The Center of that 
Vaniſhing Line. 
8. The Diſtance of a Vaniſhing Lads 18 che length of the line 

E C, which is drawn from the eye perpendicular to \ the faid line: 
and if PO was a vaniſhing line, then E will be the Diſtance 
of that Line. 

The Diſtance of a Vaniſhing Point, is the length of a ne 
din from the eye to that point: thus, EC is the diſtance of the 
. vaniſhing Point C, and E] is the diſtance of the vaniſhing point J. 
10. If an original line be continued ſo as to cut the bottom of 
the picture, that point is called the Interſecting Point; thus, NI 
(Fig. 2.) continued, cuts the bottom QR, of the picture, in the 
interſecting point A, &c. 

11. By Plane, we are to underſtand any ſurface chat is perfectly 
ſmooth and even, or that has the leaſt degree of n like 
a piece of thin Papers &c. 
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1. The repreſentations of all lines which are . to each other; Fig ig. 2 


but not parallel to the picture, will have the ſame vaniſhing point: 
thus, the repreſentations Ad, Bf, of the parallel lines A D, BF, 

have the ſame vaniſhing point C. 

2. Therepreſentations of all lines which are parallel to 1 other, 

and parallel to the picture alſo, will not vaniſh into any point upon 

the picture, but will be parallel to each other: thus, AB, fd, 

1k, and nm, are parallel to each other, becauſe the originals 


AB; FD, U K, and NM, of thoſe lines are parallel to each 
other. 
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PRACTICAL PERSPECTIVE. 
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To prepare the PicTurE.----r. Of che Size of the 


Picture. 2. Of the Height of the Eye. 3. Of the 
Diſtance of the Eye. . . 
1. $488 HE ſize of the picture muſt be adapted to the diſtance 


S T 3 of the eye, if it be an immoveable picture, like the 
Ss ſide of a room, ceiling, or the like; which may very 


eaſily be done by means of frames, or other Compartments : but, 


if the picture be an Eaſel-Piece *, then the bigneſs of it may be 
left to the artiſt's diſcretion. The height of the eye muſt always 
govern the height of the horizontal line from the bottom of the 


picture; and particular care muſt be taken not to let it be ſo great 


hlate II. 
Fig. 1. 


repreſentation will have a very bad effect. 


as the diſtance of the eye, ſince it will be productive of very bad 
conſequences. And great regard muſt be had to the chooſing a 
proper diſtance to be worked with; for otherwiſe, every perſpective 


2, Of the Height of the Eye. 
Suppoſe ABDG to be a canvas, repreſenting the ſize 6f the 


picture.-----Divide the bottom of it, BA, into two equal parts in 


E, and draw K E perpendicular to the bottom BA; then from K 


Eaſel; therefore every picture which is moveable is called an Eaſel- Piece. 


The inftrument upon which a picture is placed to be painted is called an 


ſet 


Of the DrsTawnes of the Evs. 


ſet of K C, equal to the height of the eye from the ground; 
through the point C, draw HL parallel to the bottom B A; 
then will H L be the horizontal line, and C the center of the 
picture. The height of the eye in eaſel- pictures is left entirely to 
the diſcretion of the artiſt ; but, in general, low horizons have a 
much better effect than high ones; for which reaſon, the height 


of the horizontal line ſhould never exceed one half of the height 


of the picture; and, probably, a little experience will teach any 
one, that if it be made one third part only, it will be the moſt 
proper height of any: I mean only in regard to eaſel- pieces; for 
if the picture be a fixed one, then the height of the horizontal 
line muſt be exactly level with the ſpectator's eye. 


3. Of the Diſtance of the Eye. 
The chooſing a proper diſtance for the eye is. ſuch an eſſential 


"requiſite, that without a nice obſervance thereof, every per- 


ſpective repreſentation will appear a piece of deformity ; there- 
fore, we ſhall be the more particular in ſettluig a proper diſtance 
for the eye; the neceſſity of which will appear by the following 
example. I ny ET oa ws 
Suppoſe AB 


FD (Fig. 2.) a real ſquare upon the ground, and 


CE the diſtance of the eye. Now by putting this ſquare into 


perſpective, we ſhall have ABdf for the repreſentation of the 
ſquare as ſeen at the diſtance CE. In Fig. 4, ABdf will be 
the repreſentation of the ſame ſquare as ſeen at the diſtance CE ; 
and by inſpecting the figures we may perceive, that this laſt re- 
preſentation, which is ſeen by the eye at one third of the diſtance 
CE, (Fig. 2.) does not appear like a ſquare, but looks much 
longer than it is wide; therefore it is a falſe repreſentation : 
but the repreſentation A Bdf (Fig. 2.) which is ſeen by the eye 

at the diſtance CE, has a more agreeable appearance, and looks 
like a ſquare ſeen in perſpective; therefore, is a more juſt repreſen- 
tation. Now, that this difference between the repreſentations of 
the ſame object is wholly owing to the different diſtances of the 
eye, is apparent from the figures 4, 2, 3; therefore, this one 
inſtance, out of many, may ſuffice to ſhew the neceſlity of chooſing 
a proper diſtance to be worked with: in order to do which, the 
following method ſeems the moſt eaſy, and the moſt uſetul, of any 
we can think of, 5 _ 
15 OE Having 
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Fig. 1. 


Fig. 2. 


of the fartheſt corners (as G) of the picture; draw allo the per- 


Of the DisTancs of the Eyk. 


Having drawn the horizontal line H L, and fixed the center C, 
of the picture ; produce the line C G from the center C, to one 


pendicular C E, and continue it at pleaſure ; then from C, transfer 


the length C G to F, and call C F the leaſt diſtance : again, from 


C, ſet off CE upon the line CE equal to the longeſt dimenſions 


of the picture, and call C E the greateſt diſtance. That is, never 


let the diſtance you work with be greater than C E, nor leſs than 


C; becauſe, as was obſerved before, if the diſtance be leſs 
than CE, (Fig. 4.) the repreſentations will be too deep; and 


if it be more than C E, . 2.) the repreſentations will nod be 


deep enough. 


In this place it may not be improper to take notice, that the 
diſtance of the picture is ſometimes placed upon a line as CE, 
perpendicular to the horizontal line, and ſometimes upon the hori- 
zontal line itſelf ; as the nature of the work may require. And 


we will alfo obſerve, that the diſtance generally made uſe of in 


this work, is the leaſt diſtance, for the conveniency of having as 


many figures upon each plate as was poſſible. And the reader 
1 Jefired to remember, that the letters C, E, will always ſtand for 
the diſtance of the picture; E, for the eye, or point of icht; 6 


ED for the center of the picture; and H L, for the horizontal line. For, 


Fig. 1, 


to avoid prolixity, we ſhall not mention either of thoſe terms 


but upon particular occaſions. And that he may fix them the 
eaſier in his memory, every letter is made as ſignificant as poſſible : 
thus E, is the eye; C, the center; H L, the horizontal line, &c. 
And we ſhall, moreover, always ſuppoſe a picture, as ABDG, 
(which may be conſidered as a large picture in miniature) to be 
laid flat, and that we were actually at work upon it, in deter- 
mining the repreſentation of the following figures. 


. 


— 
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of OBJjecrs which lie flat upon the Gn, or that 


\ . 


are in Planes perpendicular to the Picture. 


PROBLEM. 
To find the vaniſhing points of lines which tend to the hori- 


zontal line. 
Cas I. When the original line AB is perpendicular to the 1 
bottom of the picture BD. 

Give HL for the horizontal * ; C, "Gag the center of the Plate I. 
picture, and CE for its eee Naw let us remember, that ö 
the vaniſhing point of any line is found by drawing a line from 
the eye parallel to any original line; thus E C, (Which is drawn 

from the eye E) is parallel to A B, therefore C, where it cuts the 

horizontal line H L, is the vaniſhing point of the line AB; and 

it is alſo the vaniſhing point of ed, and of every other line that 
can be drawn parallel to A B. 

_Casx II. When the original line D F i is oblique with the bottom 

of the picture. Bo 

Things remaining as before.-----From the eye E. draw EH 
parallel to DF, and the point H, where it cuts the 9 880 line, 
is the vaniſhing point of DF *, and it is alſo the vaniſhing t 
of every other line which can be drawn parallel to DF. 

Cas ꝝ III. Here let us obſerve that the parallel line A d can have 
no vaniſhing point upon the picture, becauſe the line o x, which 
is drawn through the eye E parallel to the original line A d, 
can never cut the horizontal line; wherefore all lines, that are 
parallel to the bottom. of the picture, will have their repreſen- 
tations parallel to the bottom of the picture alſo, and conſequently, 
cannot tend to any vaniſhing. points. 


* Def. 6. „ | 
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plate II. 
Fig. 5. 


Fig. 6. 


; Of Osjxors upon the GROUND. 


I. To find the repreſentation of a point upon the picture, after 
having N the picture as above directed. 

ETHOD' I. By one vaniſhing point only. 

Let A be the original point upon the ground.-----From A draw 
any line at pleaſure, as A 1, cutting the bottom of the picture 
in 1; and from the eye E, draw EH parallel to A 1, cutting the 
horizontal line in H ; chew? is H the vaniſhing point of A 1 ; there- 
fore, draw the line H 1; then from the point A, draw a line to 
E, cutting H 1, in a, and then is a, the eee of the 
HG point A. 

 Mernop 2. By two vaniſhing points. 

Draw A 1, Az, at pleaſure, cutting the bottom of the picture 


in1and2; and from the eye E, draw E H parallel to A 1, ang 
EL parallel to A 2; then draw H 1 and L 2, which will cut each 05 


bother in a, and ſo give a, for the repreſentation of A. 


Plate III. 
Fig. I, 


II. To find the repreſentation of a line AB, which is perpen- 


dicular to the bottom of the picture. 


M TRHOPD f. By one vaniſhing as. 
Let AB be the real line upon the ground.----Now. fince AB 


is perpendicular to the bottom of the picture, therefore E C is 


parallel to it ; conſequently C, where E C cuts the horizontal 
line, is the vaniſhing point of AB. „ Draw AC and from B 

draw BE, cutting AC in b; and then is Ab the repreſenta- 
tion of AB. 


F ig. 2. 


Mrrhop 2. By two vaniſhing points. 
F rom B Wa B I at pleaſure, cutting the bottom of the picture 


in 1; and from the eye E, draw E H parallel to BI, cutting the 


horizontal line i in H; than is H the vaniſhing point of B 1 ; there- 
fore draw A C and 1 H, cutting each other in b; which will de- 


termine the repreſentation propoſed. 


In like manner, the repreſentations of any lines s parallel to A B 


are to be determined, 


And here let us obſerve, that 17 there were ever ſo many lines 
parallel to AB, they would all vaniſh into C. the center of the 


picture ; and the repreſentation of any line that lies directly againſt 


the middle of the picture will be perpendicular to the bottom of 
the picture; but in proportion as any other perpendicular lines are 
more and more removed from the middle, their repreſentations _ 


will be more and more ohaque with the bottom of the — 
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III. Of a line parallel to the bottom of the picture, Fig. 3. 5 
Mrrnop 1. By one vaniſhing point. „ = 
Let AB be the original line. Draw A, B2, perpendicular OE 5 =_ 
to the bottom of the picture; then is C their vaniſhing point: —_— 
therefore draw 1 C, 2 C, and from one end B of the line AB 
draw BE, cutting 2 C in b; then draw ab parallel to H L, 
| which will be the repreſentation of AB. 
Mrrhop 2: By two vaniſhing points. Fig · 4. 
Draw A2 at pleaſure, cutting the bottom of the picture in 2, 
and draw E H parallel to A 2; then is H the vaniſhing point 
of A2; therefore draw 2 H, cutting 1 C in a; finally, draw the 
parallel line a b, which is the repreſentation propoſed. 1 6 
IV. Ofa line AB, oblique with the picture. rig. 5. 
Mrrnop 1. By one vaniſhing point, = 
Continue A B to the bottom of the picture, and draw E H pa- | 2 
rallel thereto ; and from 1 draw 1H ; then from the extremities ; 
A and B draw lines to E, which will cut 1H 1 in a and b; and 
then is ab the repreſentation of AB. h 
MEeTmrop 2. By two vaniſhing points. 
From the extremities A, B, draw A, BI parallel to each er * 
and from E draw EL, parallel to A1, BI; then draw 1 L, 1 L, „„ | 14 
cuting 2 H in a and b; and then is a b the repreſentation of AB. 0 #3 
N. B. Here let us obſerve, that fince lines muſt be either per- _ 4 
pendicular, parallel, or oblique to the picture, therefore theſe © 
three laſt examples may ſerve as univerſal rules for the ſituation br 
of all objects that are ſuppoſed to lie upon the ground ; which 
is fully explained in the following figures. 
V. Of an equilateral. Ü W 12 *, one of whoſe Ades! is parallel 
to the picture. 
Mernop 1. By having the original figure ABD drawn out 1 28 
Wo upon the ground. Fig. — - 
0 e DA and DB to the bottom of the Pius and draw e = 
EL parallel to AD, and EH, parallel to BD; then draw IL . — 
and 2 H, cutting each other | in d; and then is d the repreſentation =” 
of the angle D. Again, from B draw B f parallel to A 1 then 1 i 
is L its vaniſhing point; therefore draw 1 L, cutting —— 3 
point b; and then is b the repreſentation of the angle B: and 5 4 & 
fince AB is parallel to the bottom of the picture, therefore, if A 
from the point b, the line ab be drawn parallel to the bottom 


* An equilateral triangle is that ae ſides and angles are all equal. i 
Ws 3 | of 
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of the picture, it will compleat the repreſentation propoſed. 


Or, it may be done by drawing A 3 perpendicular to the bottom 


of the picture, and then 3 C, cutting 1 L in the point a, &c. 


Here we may obſerve that either this, or the repreſentation of an) 


other equilateral figure, may be divided into two equal parts, as follows. 


From E, with any radius deſcribe the arc OP, which biſect * 
in X, and draw E C: from C draw a line through d, cutting a b 


in e. This is evident by inſpection, becauſe C is the RY 
point of DF. 


Fig. 2. 


MzxTHrop 2. By making a triangle, foh, equal to the given 5 


triangle ABD, of Fig. 1 
Let ad be one fide of the repreſentation given upon the picture, 
----Continue ad to the horizontal line; then is L its vaniſhing 
point: from L draw LE to the eye E; and an by where a-croſs 
the line CE, draw gf parallel to the horizontal line; with fe 


make an equilateral triangle fg h. Again, draw E H parallel to 


gh, and then is H the vaniſhing point of the ſide bd ; there- 
fore, through d, draw Hd, and from a, draw a parallel to the 


horizontal line ; which will compleat the repreſentation, Or 


it may be done thus: having continued a d to its vaniſhing point 


L, and drawn LE, make an angle at the'eye E equal to 60 de- 


grees +; then draw E H, which will cut the horizontal line in 
15 the vaniſhing point H, of the other fide bd. 5 


Fig 3, 4. 5 
IL, and draw L E; then at L, with the diſtance LE, deſcribe the 
arc E H, cutting the n line in H; then is H the vaniſh- 


is a ſemi- circle, divided 1 into 180 equal parts, called degrees, 


MEgTHoD 3. By having only one fide given. 
Let ad be the fide given.----Continue ad to its vaniſhing point 


ing point of the other fide bd; and by drawing a b parallel to 


the "ADS line, the repreſentation will be compleated. 


N. B. In this laſt method we have a rule of great uſe for ſhort- 


ening the operations in perſpective, therefore it cannot be too much 
attended to. For ſuppoſe a L to be a line given in perſpective, 
(that is, to be drawn upon the picture) to any vaniſhing point J.; 
and let it be required to cut off a part ad of the line aL to re- 
preſent a given length. Now, from the end a of the line a d, 
draw ab parallel to the horizontal line H L, and call a b the 

eee of a parallel line en the picture; then from L, 


* To bife&, is to divide any line or angle into two equal parts. 
+ This angle may be ſet off with an inſtrument call'd a Protractor, hack 


the 
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the vaniſhing point of the line ad, transfer the diſtance L. E to 
H: from H, draw a line to b, cutting a L in d, then will a d re- 
. preſent the length of the like a B. Or, ik 40 be a line given 
in perſpective, and we would from thence find the length of the 
parallel line a b, we muſt proceed in the ſame manner; for a line 
drawn from H, through d, will cut off a b, to repreſent a length 
(in perſpective) equal to ad : for, ſeeing the. whole figure abdis 
the repreſentation of an equilateral triangle, therefore its ſides are 
all equal in the original figure; conſequently in either of the 
above caſes, a b and a d muſt repreſent lines which are Tues to 
each other. 


= Wks KM geometrical ſquare ABF D, having one fide F Dis 5 
parallel to the picture. 
: METHOD. 1. By 2 plan that is, by having the original fquare 

ABF D, drawn out upon the ground. 

Draw AC, BC, to the vaniſhing point C, of the perpendicu- 
lar ſides AD, BF; from the eye E, draw EH and EL parallel 
to the diagonals BD and AF; then from A and B draw lines 
to L and H, cutting AC in d, and B C in f;; then draw df, 
which compleats the repreſentation, - —.— Having found the repre- | 
ſentation of one ſquare; then any other ſquare, as ikmn, may 
be found alſo, For let i k be one fide of the repreſentation 


given. From i and k, draw i C and k C; then from i draw _ 
1H, and from k draw k L; which will give the depth of the 
ſquare, as in the figure. 05 one diagonal only will be ſufficient. 


Thus, AL cuts BC in f; therefore draw f d Parallel to the 
c horizontal line. 

From hence we may obſerve, that when original 8 are 
chus ſituated, the vaniſhing points H and L of their diagonals, 
are exactly as far from the center of the picture, as the eye. Thus 
HC and LC are each equal to the diſtance CE; therefore, by 

ſetting off CH, or CL, equal to CE, the lines EH and EL 
may be omitted, 
N. B. Here obſerve that the diagonals AF, Bd, vaniſh into the 
points L, H; and, fince the points E, L, , are at an equal 
diſtance from the vaniſhing point C of the ſides AD, BF, there- 

fore a line drawn from H to B, will cut off Ad, (viz. a part of 

AC) to repreſent the length AB: or, the length of AB may 
be thus obtained; by giving Ad, and then drawing a line from 

H, through d, to cut AB in B, &c. 


Mernop 
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MErop 2. By having only the length A B of the ſquare given. 
Set off AD and Al, equal to the length A B.------ From A 
and D, draw lines to C, and make C L equal to C E; draw 


1 L, cutting AC in b; then is A b cut off equal to A 1 ; there- 
fore draw bd parallel to the horizontal line, and the repreſenta- 


tion will be compleated. 


Mrop 3. By having only one fide, as GI, given. 
Draw lines from G and I to C; make CH equal to CE; 


from H draw HG cutting IC in r; then draw the parallel rs. 


Mrrhop 4. By giving the middle diameter, np. _ 
Biſect np in o; from C, draw lines through the ends n, p; 


3 L 


from H, produce a line through o, cutting IC inr, and G C 


in G; laſtly, from er and G, Ara the parallels GI, rs, which 


Plate V. 
Fig. 1. 


compleats the figure. 


N. B. This laſt method contains a rule of ſuch antverſal extent, 


that it will be more fully conſidered hereafter. 


VII. Of a geometrical ſquare, AB DF, when its ſides are all 


oblique with the picture. 


METHOD 1. By the original ſquare ABD F. 
Parallel to the fides AF, BD, and AB, DF, draw E Land 


EH; then are L and H the vaniſhing points of thoſe ſides; 


now continue the ſides of the ſquare till they cut the bottom of 


the picture in I, I, 2, 2; from 1, 1, and 2, 2, draw lines to H 


and L, and their . interſections % U „ will give the re- 
| preſentation propoſed. 


N. B. The ſides b a, df, or bd, af e lines which are 
parallel 1 in the original figure, therefore they vaniſh into the ſame 
point ; conſequently all lines that are- parallel to each other in the 


- os oa muſt have one and the ſame vaniſhing point “. 


METHroD 2. By giving the diagonal ad. - 
At the eye E, and on each fide of E C, make an 8 of” 45 


degrees; and draw E H, E L, producing the vaniſhing points 
H, L; draw the arc PO, and biſect it in X; then the line EC, 
which gives the vaniſhing point C of the diagonal f b; biſect 
ab in o, and produce Co at pleaſure ; laſtly, through the ends 


a, d, of the diagonal ad, draw lines from H and L., interſect- 


ing Cb, in b and f; which compleat the repreſentation. 


* Axiom 1, Sect, II. Chap. 1. 
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Mzruop 3. By having only one fide, a b, siven upon the Fs 


picture. 
Continue a b till it cuts the horizontal line in L, and from L 
draw LE; then at E, make a right angle with the line LE, 
and draw E H; then is L the vaniſhing point of the ſides ab, 


df, and H the vaniſhing point of the ſides bd and af; theres 


fore, from a and b, draw aH and b H; then from b, draw b C 


cutting A in f; finally, from L draw a line through f, cutting 


bH in d, and then is a bf d the repreſentation propoſed. 
M ruop 1. * giving the length of one fide, as eb, at 


pleaſure, 


Having found the vaniſhing points H 4 Lt bile, 100 before) 


the angle E, and draw EC; now transfer the diſtance LE to 
p ; draw pe; from b, draw b C; from b, the lines b L, b H; and 


from a, the line a , See b Oe in 4 laſtly from L, drawaline 
through f to d. 


VIII. Of a regular hexagon ＋. * one Xi its des f 18 * 


to the bottom of the picture. 
MrTHOD 1. By the original figure ABD POI. 
Continue the ſeveral oblique ſides till they cut the bottom of 


the picture, and draw E H and EL parallel thereto ; then will 
Läbe the vanithing point of AI and DF, and H will be the va- 
niſhing point of BD and IG. Through the corners A, F, and 


B, G, draw F 1, G2, which being parallel to the ſides BD, ATI, 
will have H and L for their vaniſhing points; therefore, from 1 


draw 1 L, and from 2, draw 2 H, cutting each other in i; then 
is i the .repreſentation of the corner I. Again, from 1 draw 


1 L, cutting 2H in a; then is a, the repreſentation of the corner 
A, and al is the repreſentation of the fide AI; now draw 11 
and 2H, then is b the repreſentation of B; then draw ab which 
will be the repreſentation of AB, and ſo on. 
N. B. Here the learner may take notice, that this whole repre- 


ſentation 3 is found in the ſame manner as the ſingle point A, Fig. 6. 


Plate II.; only the operation in this figure is repeated ſix times, 
becauſe here are ſix points, which repreſent fix corners, inſtead 
of: one. | 


+A he] is a 6 figure ; and when its des are all a” it is 
called a regular hexagon, 


Meruop 


* 


Fig. 3, 
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x By having one fide bd, in the repreſentation given, 


Through the corner b, draw a line an, paralle] to the hori- 


zontal line, and continue b d to its vaniſhing point H; from , 


draw HE, and make HL equal to HE; then from L, draw a 


line through d, cutting an inen; then bn repreſents a line equal 


to the original of bd: now make a b equal to bn; and then is 


ab the repreſentation of one parallel fide; from d, draw d L, 
and from a, draw a H, cutting d L in f; then is f another cor- 


ner, and df repreſents another ſide. Again, from d, draw di 


parallel to the horizontal line, and aL cutting it in i, then is i 


Fig. 5. 


another corner, aud a i another fide; finally, draw Hi and the 


parallel f g, which compleats the repreſentation. 5 
In like manner the repreſentation of an octagon (or eight-ſided 
figure) is to be determined.-----We have put every line and point 


uſed in the operation, which, it is preſumed, is now ſufficient, 


without any further explanation. This method will likewiſe ſerve 


for determining the repreſentation of a circle ; for having found 


Fig. 6. 


Plate VI. 


Fig. 3 


for drawing the figure. | 


ſpective of the circle. | 


eight points in the circumference, they will be ſufficient guides 


TX, To find the repreſentation of the circle ABDG. 


means of a geometrical ſquare ; which has been the moſt uſual _ 
Wien as Soni ET Coo. 0 5 
Let the circle be drawn, and EF IK a ſquare deſcribed about 


METHOD 2. But the caſieſt and beſt method for putting a circle 
into perſpective, ſeems to be the following; which is alſo of 
univerſal application. TS FE 
Let ab repreſent the diameter of the given circle. Biſe& ab, 

and thereby obtain © for the center of the circle ; now make 


CE, CL, each equal to the width UW of the picture; divide 
CH, CL, each into five equal parts; and make Ch CI] each 
equal to two parts and one fourteenth. From H produce a line 
at pleaſure through the center c ; from h, draw two lines through 


the extremities a, b, cutting H4 in the points 3 and 4; do the 
ſame by the line L 5 with the point 1; then draw a line from C 
through the center c; from H draw lines through a and b, cut- 


ting C1 in 1, 2; and having thus obtained eight points in the 


repreſentation 
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repreſentation of the circumference of a circle, the outline may 
be very accurately drawn through thoſe points, as in the figure. 


We have thought proper alſo to put in this place, the followin g | 


univerſal rule for finding the perſpective repreſentation of a ſquare. 
For ſeeing that thoſe two rules only have been found ſufficient for 
determining (to the greateſt accuracy) almoſt every part of Archi- 


teture*, we therefore have made them follow each other, and 


| ſhall ſhew their particular application in ſome parts of this work. 
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X. To find the repreſentation of a geometrical ſquare, ag e, Fig. 2. 


from the given diameter bd. 
Biſect the diameter bd in c; and ſet off the diſtances C H, C 1. 


From C draw lines through b and d; then the line H g (or 
La) through the center e, cutting Cg in g, and Ca in e: from 


the points g and e, draw the parallel lines a g, ef, which com- 
pleat the figure. But to return to circles. 


From what hath been advanced, it muſt be © EDM to an intel- 


ligent reader, that the repreſentations of circles-are as eaſily to be 


determined upon the picture, as any other repreſentations what- 


ever ; for having fixed upon the diameter of any circle, and the 


place that circle is to poſſeſs upon the picture, then ſuch a repre- 


ſentation may be determined with the greateſt exactneſs, without the 


' tedious method of plans, and that infinity of occult lines, which 
have hitherto been made uſe of. 


What hath been ſaid in regard to finding the repreſentations. 


0 circles without a plan, or by having the original object drawn 


upon the ground, is equally applicable to any of the preceding 


figures, as we have ſhewn in the courſe of this work: and al- 


though we have put the plans at the bottom of each figure, it 


was for no other reaſon than to explain the truth of the ope- 
rations; and therefore the reader will do well to exerciſe himſelf 


with ſeveral examples of the like nature, before he proceeds to 


the next ſection. 


And here let us take notice, TY the figures we have put into 


perſpective, though few in number, and of the moſt ſimple con- 


ſtruction, yet they a are ſuch as comprehend forms in general +. We 
1 think 


* The book here alluded to, is entitled“ The Perſpective of Aebi re, 


upon the pinciples of Dr. Brook Taylor, in 2 vols. Fol. begun by com- 


mand of his preſent majeſty, when Prince of Wales, and publiſhed by the 


author of this book. 
+ We mean ſuch forms only as are proper ſubjects for perſpeRive ; for as 


Book II. to 
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think that the forms or ſhapes of objects in general are com- 
pounded of ſuch figures as have already been reduced into per- 
ſpective; that is, they muſt be either ſquare, triangular, or cir- 
cular, or elſe compounded of ſome, or all of theſe put together. 


Thus, a cube is compoſed of fix ſquares joined together at right 


angles; a pyramid, of ſeveral triangles meeting in a point; and a 


column, of a number of round ſuperficies laid upon each other 


exactly even, and perpendicular to the ground, Theſe, and the 
like, may therefore be called ſimple objects; but when they are 


joined together, ſo as to make but one object, then that object may be 


called a compound one: thus a building may be called a compound 


object, the body of which is either a cube or parallelopipedon; 


the roof and pediments ſeveral triangles; ; and the arches, domes, 
columns, &c. only circles, or parts of circles put together, 
Therefore, it follows from hence, that whoever is able to put a 


Square, a Triangle, or a Circle, rightly into perſpective, has got 
all the materials that are neceſſary for drawing the repreſentation 


of any object upon the picture. We ſhall therefore follow this 
imple method throughout our work; but before we proceed to 


the next ſection, it may be neceſſary to bring together (and ex- 


plain in this place) ſome general Rules for abbreviating that part 
of perſpective which has been hitherto conſidered; ; and which, in 


the former editions of this work, we apprehend, were not ſo pro- 


i perly diſpoſed. 


Rune f. 
To determine the perſpective length of a any line, without uf ing 


the whole diſtance of the eye. 


CASE I. For a perpendicular line AB. n AB; in 2; 
and alſo the given diſtance CE in 1; then draw 1 2, which 


will paſs through the point a, and thereby give Ba for the repre- 
ſentation of BA. 


Casx II. For an oblique line D F. Biſect the line D F in 3 
alſo its parallel E H in + and draw 34, which gives D f for the 
perſpective of D F. 


. 0 ; . f FRE 2 : 5 "AB. ; „ . | F4 
to objects which are 1 of an infinite variety of curve-lines, we will 
not pretend to give any rules for determining their appearances according tio 


the ſtrictneſs of this art, and, were we able to do it, we ſhould think it un- 


neceſſary; fince a good eye, in ſuch cafes, will direct the hand with more 


eaſe, if not with as much certainty, as any rules whatſoever ; eipecially if the 


| perſon has a general notion of port pecuve, 


From 
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From hence it is obvious that we may work with any diſtance, 
by dividing the given line and the given diſtance of the eye in 
one and the ſame ratio, that! is in the ſame Proportion. 

RULE 2. 0 
| To do the ſame things as above, when the diſtance of the eye 1s 
transferred unto the horizontal line. 


10 


Here AB is transferred to A ; and CL, A1 are divided in the Fig. 6. 


ſame proportion at 2 and 3; therefore 2 3 paſſes through the 
point b, &, The ſame may be ſaid of the oblique line a b, 
in Fig. 8. 

Rur z. 
E o find the repreſentations of lines by calculation. 


Cas I. For a perpendicular line A B.- -The length of the Fig 5. 


repreſentation Ba, has the ſame proportion to the remaining part of 
the line B C, (viz. a C) as the original line A B hath to the given 


diſtance of the eye EC. For make AB two equal parts, and let 


the diſtance E C be four of theſe parts; then divide B C into ſix 


equal parts; and Ba, will be two of thoſe parts. The ſame may 
be faid of the oblique line DF; for its repreſentation Df has the 

fame proportion to f H, as D F, the LR _ hath to its pa- 
rallel EH. e ; 


Mus 4. 


When two Sink: +: PR vaniſh into different 8 C and Fig 2 


L; to cut off parts df, c b from each line which will repreſent 
the ſame length. 

Draw ad, through the two given lines d, 4 and parallel 
to HL; from d and c, ſet off the fame length; from L transfer 
the diftance LE to 1, and from C, the diſtance CE to H; now 
draw lines from a and e to 1 and H, which will do what was 
propoſed. 


RL 5 


Faving given one line c e, which tends to a point I, out of is % 


the picture to draw another line d b, which ſhall tend to the 
ſame point. 


From c, draw at pleaſure c 1. cutting the 8 line . 5 


from any point a, in the line ca, (the farther from c the better) 
draw a 3 parallel to c L, cutting the horizontal line in $3 now 
make a1 to az, as cd is to eL; and draw d I, wh 


parts, &c. 
D 2 are RuLE 


would 
if continued vaniſh into the point H. This is evident by in- 
ſpection, for CL has three equal parts, and a 3 has three equal 
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e nr . „ 
Having given the center C of the picture, the vaniſhing line 


H L, and two vaniſhing points H, L, of a ſquare bdof; to find 


the diſtance of the picture. 
Biſect HL in A; from A with the radius A H (or AL) de- 
ſcribe the arc LE H; from C draw the perpendicular C E to 


touch the are LE H; then is E C the diſtance of the picture: for 


draw LE; HE, which will make a right angle at E, wherefore 


EH, EL are parallel to the originals of b d, b f, and conſequent- 


ly C E 1 18 the true diſtance of the eye, &c. 
OLD PD 
Having given the repreſentations of two lines B a, Df, to find 


their originals, BA, DF. 


From the interſecting point B, row BA parallel to E 1 from 


E, draw a line through a, cutting AB in A; then is BA the 


plate VI. 
to vaniſh into the center C of the picture, and therefore to be per- 


Fig. 4. 


original of Ba. Again, from the vaniſhing point H, draw EH; 


and from the interlecting point D, draw DF parallel to EH; 
then from E, draw EF through the point f; which gives DF for 


the original of Dt. 


Theſe two laſt articles compretiend a part of what Dr. Taylor 


calls the Ou” Practice of Perſpective. 


ce £ CONC HOY OXON 3 


8 E ©: . III. 
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Pk OBLEM. 
T5 determine the vaniſhing lines and vaniſhing points of Planes 


- which are perpendicular to the ground. &c. 
Cast I. Suppoſe the top and bottom of the ſquare plane B KI F, 


pendicular to it.----Draw the line EV through C, and perpen- 


dicular to H L, and then is E V the vaniſhing line * of the plane 
B K I FF. And becauſe | CH is perpenicutar to the vaniſhing 


> Chap: . Sed. Il. Def. 5. 


line 
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line E V, therefore C is the center * of that vaniſhing line; and 
fince C H is equal to the diſtance of the eye, therefore H is the 
tranſpoſed place of the eye, and II C is the diſtance + of the va- 
nithing line BV. 
Casg II. When the plane hea 1 is oblique with the picture, Fig. 6. 
but perpendicular to the ground ; then the top and bottom of it 
will not vaniſh into the center C of the picture, but into the 
point L on one fide of the center C.---Here, (as in CAsR I.) 
draw. a line through the vaniſhing point I., perpendicular to the 
horizontal line, then is VU the vaniſhing line} of the plane 
a bed. And becauſe CL is perpendicula: to the vaniſhing line 
VU, therefore L is the center of that vaniſhing line ll Again, 
draw E L, then is E L the diſtance which the eye E is from the 
vaniſhing line VL; and this diſtance transferr'd to i, will give H 
for the tranſpoſed place of the eye, and 11L for the tr an{poſed 
diſtance of the vaniſhing line U V. 
I. To find the repreſentation of planes when their baſes Are per- Fig. 3. 
PRO) to the bottom of the picture, like AB, Fig. 1. Plate III. 
e 
When one corner A, of the plane AB FD, is at the bottom 
of the picture RET Wo” let it be required to draw the Bn ee 
tion of a plane ten feet high and four feet wide. 8 
From A, upon the bottom of the picture, make a Gale of fect C, . 
at pleaſure, as in the figure: from the point A draw AD, per- 
pendicular to the bottom of the picture, and continue it at pleaſure ; 
then upon the line AD ſet ten feet from A upwards, and draw | 
DC to the center C, and from A draw AC; now make C 4 
cqual to CE, and draw H 4 cutting AC in B; then is AB 
equal to four feet; therefore, from B draw B F parallel to A D; 


and ſo will ABFD e a plane four feet wide and ten 
feet high. 


EXAMPLE 2. 
Let it be required to draw the repreſentation of a plane e Ji 80 h, 


„ Chap. . Sea. II. Def. 7. + Ibid, Def. 8. 

N I Ibid. Def. 7. „ -&-Tbid. Def. 8. 
I What we here mean by a ſcale of feet, is not to make a ſcale of ſo man 
feet long, but only to divide the bottom of the picture into ſuch a Number 


of equal parts, which are to be conſidered as ſo many feet: a Hung 8 bk 
common amongft workmen, 


four 
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four feet wide, and five feet high, and let the neareſt corner e, be 
one foot from the bottom of the picture. 

Draw any line at pleaſure, as CN, and make CL equal toCE; 
then ſet off one foot from N to g, and draw Lg cutting CN in 
e. then is e, one foot from the bottom. Again, take four feet 


more, as 9 5, and draw 5 L cutting NC in f; then is ef equal 


to four feet ; therefore, draw NG perpendicular to the bottom 
of the picture, and continue it at pleaſure; make N O equal to 
five feet; draw eg, Ff h, parallel to NO; then draw OC, which 
will compicat the repreſentation propoſed.- Or it may be done 


thus. From e draw e x, parallel to N A, cutting L 5 in x; then 


e x, repreſents four feet; now make e g to ex as five is to four, 


and draw g C. 


In like manner, ſuppoſe a place a be d, four feet ſquare, was 
removed five feet into the picture, and that the lower edge, or 
ſeat, is ſomewhere in the line A C.----From A, where C A cuts 


the bottom of the picture, ſet off five feet for its diſtance, (as 


A 5) and four feet for its width (as 59); now draw Hy and 


Hs, cutting AC in a and b; then is a b the repreſentation of 


its depth ; Therefore, draw ad, bc parallel to A D, and make 


AQ four fect; then draw QC, which will compleat the figure. 


EXAMPLE 3. 
Having given B for one corner of a ſquare plane, and B M for 


its height and width upon the picture; thence to determine te 
repreſentation of the whole plane B FIX. 


From the corner B, draw the perpendicular BF: make BF 


equal to B M, and draw MI. cutting AC in K; draw KI 


peratel to B P, then FC, which compleats the figure propoſed, 
EXAMPLE £; 
Having Jetermplned the repreſentation of any plane as above, 


thence to find the length and breadth of its original. 


Continue CB to the bottom of the picture in A; from A ere& 
the perpendicular AD ; from L produce lines through Band K, 


cutting the bottom of the picture in N and 2. Now the ſpace 
2 N comprehends eight feet, therefore B K repreſents eight feet. 


Again for the height. BF; continue CF to D, and the ſpace A D 
contains cight fect. 


REMARK. 

Here let us obſerve, that the vaniſhing lines of planes perpen- 
dicular to the ground, are perpendicular to the horizontal line, 
and 
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and do always paſs through the vaniſhing point of thoſe planes. 
Thus, in this figure, the vaniſhing point is C, and the vaniſhing 


line E V paſſes through that point. Now that E V is the vaniſh- 


ing line of the plane BFIK, will be evident, by turning the 
figure, and conſidering EV as the horizontal line; H, as the eye; 
HE as its diſtance ; and BFI K as the repreſentation of a ſquare 
lying upon the ground. So that in this example we have the va- 
niſhing line HE of planes parallel to the ground; alſo the va- 


niſhing line EV of planes perpendicular to the ground, connected 


together, as in the figure; which ſhould be perfectly comprehended. 


II. To find the repreſentations of planes that are parallel to 
the picture, | „ 1 5 


ExXAMFPLE I. 
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For a plane abdc, five feet wide, and eight feet high, Fig. 5. 


which, we ſuppole, is removed two feet from the bottom of the 


Eo 


Divide the bottom of the picture into any number of equal parts 
as before; from A and 5, draw AC and 5 C; make CH equal 


to CE, and draw 7 L, cutting 5 Cin b; then 5b repreſents a 
length equal to 5 7, that is, to two feet: therefore, draw a b 


parallel to the bottom of the picture, which will cut A C in a, 
and give the length of the under ſide; erect the perpendiculars 
a c, bd, then make bd equal to eight feet, and draw the pa- 


„ rallel de. . 
18 ie, 
For a plane ghi k, nine feet high and three feet wide, and fix 
feet from the bottom of the picture. 7) 
Any where at pleaſure draw a line from C, ſuppoſe C; take 
three feet, and draw another line from B to C; from L, draw 
Lg cutting B C in e; then e B repreſents three feet : again, 


from e, draw the parallel ef, and from L produce Lf, cutting e C 


in g, which gives eg for a perſpective length repreſenting ef. 
Now gf and f B are the repreſentations of two ſquares, whoſe ſides 


are all equal in the original figures, wherefore all the fides ef, Z 
eg, &c, repreſent equal lines, and conſequently, 9 h repreſents 


the depth of fix feet, and hg the parallel width of three feet. 
Laſtly, draw the perpendiculars h k, gi; make gi three times the 
length of gh, then draw i k parallel to gh. FAS 


N. B. This rule is frequently of great uſe, therefore ſhould be 


well remembered. 


II. To 


1 


Fig. 6, 


Fig z. 
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III. To find the repreſentation of planes, when they are oblique 


with the bottom of the picture, like AB, Fig. 5. Plate III. 


Let abdc be the repreſentation ſought ; eight feet high, eight 
feet wide, and two fect from the bottom of the picture; let L 


be its vaniſhing point, and AL the line in which the plane is 
to ſtand. ---Draw A B perpendicular to the bottom of the picture, 


ſet eight feet upon it, and draw BL, and transfer LE to H; 


SS 


now take Az equal to two feet, and from 2 produce 2 H, cut- 


ting AL in a; then Aa repreſents a line equal to A 2, viz. two 
feet. Again, from 2, ſet off eight feet, as in the figure, and 
draw - the live DH, cutting AL in b; then ab repreſents the 


— of eight fect ; therefore draw ac and bd parallel to AB; 


„which compleats the repreſentation. 

-PÞ rom hence then it is evident, that the repreſentation of any 
perpendicular plane may be determined upon the picture, without 
having recourſe to the tedious methods of plans, elevations, &c. 
and we may obſerve that very few lines are required, even when 
the Tepreſentation-is to be of any given dimenſion, or however it 


is to be ſituated upon the picture: but, if the repreſentation is 


not to be of any particular dimenſion, being left to the diſcretion. 
of the artiſt, then nothing can be more fimple than the operation. 


For let AB be one fide given, and AD its height. From A and 


B, draw AD, BF, per pendicular to the bottom of the picture; 
and from CC. draw C F. | 


Here let us obſerve again, that the vaniſhing point C of the line 
A B, is the vaniſhing point of every line Qd, m k, &c. that is 
parallel to AB; agreable to the firſt axiom. 

Having Gown how to find the repreſentation of ſquare planes 
perpendicular to the ground ; let us now proceed to join them to- 


Zether, which begins the perſpective of ſolid figures. 


IV. To find the repreſentation of triangular pieces of wood, 
&c. when they are cither above or below the horizontal line. 
In the four laſt examples, we have ſhewn how to find the re- 


preſentations of vertical planes *, when they are either perpendi- 


cular, parallel, or inclined to the picture; and have given rules 
for determining their apparent diſtances from the bottom of the 


picture ; : allo the ſeveral heights "and breadths of each. We will ; 


* By vertical plane is meant in this place, a plane that i is ſuppoſed to 
ſtand perpendicular to the ground, 


now 
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now give ſome examples, wherein the preceding rules ſhall be 
applied to ſolid bodies. 
EXAMPLE I. | 
When they are below the horizontal line, and have one ſide, Flite VII. 
abed, parallel to the picture. OE! 1. 
Find the vaniſhing points H and L, of the oblique fides, as 
taught in Plate IV.; then from b ard d, draw bL, d H, cutting 
each other in c; OE is bed the top; which compleats the ob- 
ject. In this figure the front ſide abde, is parallel to the pic- 
ture, but in the figure pm, the fide npmq is parallel to the 
picture; now let us find the appearance of this alſo. Here 
mnpq is the parallel fide given: Through the points 
n and m draw lines from N, and through the, points p. aud d. 
draw lines from L, which will cut the lines Hm, H n, continue | 
in o ander; therefore draw or, and the thing propoſed is done. 
Or it may be found by giving one line m r.---- Continue mr to its 
vaniſhing point H, and draw rL; now draw m q parallel to the 
horizontal line, cutting er L in q; en is r q the other fide; there- 
fore draw mn, ro, pq, each perpendicular to the horizontal line, 
and make any of them the propoſed height, (ſuppoſe r o) then draw 
o , oL, cutting mn, and pq, in n and p, and then draw.np, 


which finiſhes the figure. 


EXAMPLE 2. 

Give the point r for the neareſt corner at the bottom 15 at the 
eye E, make, on each ſide the line E C an angle of zo degrees, 
and draw LE, HE; from the vaniſhing point H, produce a line 
through r to the bottom of the picture in A; do the ſame from 
L, through r, toD; at A erect the perpendicular AB; make AB 
equal to the given height, and. D F equal to the given length f . 
one fide of the body; from F, produce FL cutting AH in m; | 
then will r m repreſent the length of D F, and the parallel mq 
will give qr to repreſent another ſide : now from the corners m, 

r, q, draw lines parallel to AB; from B, draw B H cutting 0 -- 
in o, and mn inn; from o, draw a line to L, cutting pq MP4 
laſtly draw p n, which is parallel to mq. 

EXAMPLE 3. 
When they are above the horizontal line, „I. . 

Let f g be one of the bottom lines given.----Draw f i perpen- 

dicular to the horizontal line, and make it equal to the propoſed 


height ; from f draw tL; then draw gl parallel to the horizontal 
Book II. * line, 
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line, cutting fL in 1; and then is f1 the depth of the other ſide ; 


therefore, draw gh and 1 K parallel to fi, and from i draw i H 


and i1L; which commipleats the repreſentation. 


EXAMPLE 4. 
For a priſm every way oblique. i 
"Give ae for the height of the body ; ag, for the length of one 
fide, and let O be the vaniſhing point of a b.----- Produce O E 


to the eye E; at E, and upon the line OE, make a triangle 
EPQ of any ſize, but of the ſame ſhape with the top or bottom 
of the original | figure: continue EP to cut the horizontal line 


in L, then is I. the vaniſhing point of a c, ed; from E, draw 


Plate I. 


a 


E H parallel to PQ, and thereby we obtain the vaniſhing point 


II of the fide chdt; now from O, transfer the diſtance O E 


to R; from R draw R g, which gives the line ab; draw a L, 


and from H draw a line through b, cutting aL in c: then is 
abe the perſpective of the bottom of the obje& : now, from 
the points b, c, draw lines paralled to ae; from e, d, f, produce 


lines to the vaniſhing points L, O, H, and the figure will be 
compleated. 


In this figure, the ſides a c ed, cbdf, vaniſh into the points 


iP H, which are out of the picture; and theſe we call inacceſſi- 
| ble points, therefore we will give a rule for drawing lines worn 


tho picture which ſhall tend to the ſame point. 
a H be the vaniſhing point of the given line A B; A 2 the 
height of a perpendicular plane, and C, the point from whence it 


is required to draw a line tending to the point L. 


Continue AB at pleaſure ; from any point a (the farther off 


'B the better) draw ab parallel to AC: now make da to bd, 


as eA is toCe, and draw CD, which, if continued, will vaniſh 


into H. 


This method of determining the appearance of any line, when 
its vaniſhing point is out of the picture, is frequently uſeful; and 


— the reader ſhould make it familiar to him. 


To find the repreſentations of cubes, or other 8 ob- 


105 both above and below the horizontal line, when ſome of their 


ſides are parallel to the picture. 
EXAMPLE I. 


When below the horizontal line. 
Let abeg be one fide given. Draw bC, e C, and gC; 
from the vaniſhing point L of the diagonal ef, draw e L cutting 
Cg 
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Cg in f; from f, draw fd parallel to the horizontal line, cutting 
e C in d; draw d e parallel to e b, and the repreſentation is com- 
pleated. Again for the cube E-----Make the front-ſide like the 
cube A, and draw lines from the upper corners to the center C; 
then by continuing eg and fd, we may compleat this alſo, as in 

the figure. . PAID wy, 
Having got the repreſentation of one cube only, that will be 

ſufficient for any number of the ſame ſize, provided they ſtand all 
in the ſame line an; that is, at the fame diſtance from the bottom 
of the picture. %%%; ᷑ P 125 

. . EXAMPLE 2. TOY 

When above the horizontal line, as Band D. 

Here let the reader obſerve, that the rule in either caſe is the 
ſame; therefore he is to proceed in the ſame manner in finding 
the repreſentation of a cube above the eye, as we have done in 
determining the appearance of a cube below the eye ; which is 
ſufficiently explained by the figures.-----So likewiſe for the depth 
mo, of the oblong figure F: this is found by drawing a line 

from the corner n, to the vaniſhing point of the diagonal L, &c. 
„ „rt 7. ; 11S 6 wy a 

When correſponding objects are ſo poſited as to have equal ſpaces 
between them, like a row of columns, trees, ke. 
Give the front ſide A of the cube A; and ab, be, cd, are the Fig. 3. 
lengths of two ſides of the cubes, and of the ſpace between them. 
----From a, and the other corners, draw lines to C; from L, lines 
to the points b, c, d will cut a C, and give the perſpective depths 
which were required; from whence the objects may be com- 
pleated.----Again, give ef 1 2 for one fide of the oblong piece 
D, which is of the ſame width with A, and ſtands on the ſame 
line af. Produce lines from e and 2 to C; from the corners of 
the cubes, at A, &c. draw parallel lines, as a b, mn, which cutting 
e C, will thereby determine their perſpective depths, as in the figure: 
or theſe depths may be obtained from the top of the object D, ey 
by means of the parallel 13: for as Ld cuts off an to repreſent N 
the length ad; ſo Hz cuts off 2 4 to repreſent the length 2 3. 

VI. Of an oblong ſquare object, wholly oblique with the 
picture. OR TE OR: : . 3 

Let it be required to make it five feet long, one foot thick, ig. 6, 
and one foot high: and let a be the neareſt corner, and H, L, 
the vaniſhing points of the ſides. -- Through a, draw the 

: E 2 parallel 
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parallel cd; call ad five feet, and ac one foot; draw ab, 


which make one foot alſo ; then the lines aH, aL; now find 


the points h, 1 (as in Fig. 1. Plate VI.) then draw lc and 


hd, which give the depths af, ae: and now compleat the 
bgure. 


"VII. To find the repreſentation of an hexangular, or lix-ſided, 


figure, both above and below the horizontal line. 


When below the horizontal line. L 
Having found the vaniſhing points H, L, (by Fig. z. plate V.) 


| ad given the parallel line cd for the bottom of the neareſt part 
of figure A, then let ba, bn, be the breadth and height of one 
ſide; compleat the: ſide A; draw a H, bL; then L d, H c, 


which give af, be, for the apparent depths of the oblique ſides; 


now from f, e, draw perpendiculars as in the figure; then from 
p to H; from n to L; fromr to H; fromen to C (cutting r m 


in m); from q to L; laſtly the parallel ms 


Fig. 8. 


N. B. The method of pr the ſame object above the 


Horizontal line at B, may be clearly comprehended from Fi 18. 42 
therefore nothing more need be ſaid about it. 


From hence then it follows, that the appearance of any objects 


may be as caſily determined above the horizontal line as below 


it, ſince one rule ſerves in both caſes; and therefore it matters 


not whether we begin our work at the bottom or at the top of 


the picture. Now, this method of finding the repreſentation of 


objects is of great uſe. For ſuppoſe it was required to draw 
the repreſentation of the top of any building; we need not ſketch 

cout any more of it than is to appear upon the picture; for we 
may begin in the very place where that top is to be, omitting 
the tedious taſk of beginning at the bottom of ſuch buildings, 
drawing out the whole of them, and afterwards rubbing out the 
parts not wanted; which is farther conſidered hereafter. 


VIII. To put an Cn wag or eight-ſided, figure into 9 


ſpective. 


1 


When one ſide of the figure is parallel with the picture, then 
the oblique fides will vaniſh into the points H and L, for the 
fame reaſon that the diagonals of a ſquare thus poſited will vaniſh 
into thoſe points; and the two ſides that are perpendicular to the 
picture will vaniſh into the center C. 


Give C, far the center; H, L, for the diſtance of the 
picture; 
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picture; h, 1, the points for finding the depths; cd, for the 
neareſt part of the object, and abmo for one of its parallel 
fides,----- Make ad, bc, each equal to ab ; from a, b, o, m, 
draw lines to H and L; from h to n; from 1 to d; from & 
and n, draw lines parallel to am, bo; from n to C; from e ta 
H; then a perpendicular from f, and laſtly from g to C. 
8 REMARK 2: EL 

In the former editions of this work, we have given two diffe- 
rent methods for putting cylindrical objects into perſpective; 
viz. the firſt, by means of a ſquare, like Fig. 6. Plate V. the 
other, by finding any number of points in the circumference of 
the circle, in the manner of the octagon, Fig. 5. Plate V. But 
ſince the publication of thoſe editions, we have experienced the 
univerſality of the eaſy rule in Plate VI. Fig 1. and therefore can 
recommend that for general practice, omitting in this place what 
we had before advanced on thoſe particulas. 7 
IX. To find the repreſentations of cylindrical or round objects, 


ſuch as "columns, ot he Ie - 
N e x. = > 
To put a cylinder into perſpective. Plate 


Eive ab for the diameter of the baſe, and cd for the height 3 

of the cylinder; then, by the rule in Plate VI. Fig. 1. find the 3 

repreſentation of the bottom of the object; through the upper 

end d of the line cd, draw the parallel ef, and make it equal 
to the given diameter ab: with this line alſo proceed as we have 
already done with a b, which will give the top and bottom of the 
cylinder, wherefore by drawing lines af, be, fo as to touch the 
extreme parts of the ovals, the repreſentation will be compleated, 

At B we have the ſame object ſlightly ſhaded, &c. . 
„„ REMARK I. „ = 

If the diameter ef had been taken leſs than the lower diameter 
a b, then the top and bottom of the object would have repre- 
ſented circles that were unequal, conſequently lines, like be, af, 
might be conſidered as the ſides of that part of a column which x 
is diminiſhed. Again, ſuppoſe a b is given for the baſe of a cone, 

and cd for its height, then lines drawn from its top d, to the 
extreme parts of the baſe, will produce the repreſentation of that 
figure. e 5 . 

From hence it is eaſy to conceive how columns, or any other 

7 5 1 cuylindrical 
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cylindrical or conical figures, may be reduced into perſpective 
with the greateſt facility and exactneſs: but as this will be par- 


ticularly cor. ſidered in another place, we ſhall therefore diſmiſs it 


JJ 
Fig. 2. 
e cylinders are to be placed, and let bc be the given diameter of 
the neareſt cylinder; ae, its height, and ad the diſtance which 


for the preſent. 
F = EXAMPLE 2. ” 
How to draw any number of cylinders at certain diſtances from 


| Give a C for the line in which the centers a, n, o, of three 


the center n, of the ſecond cylinder is to be from the center a of 


the firſt,---From c, b, and e, draw lines to C; from L (the 
diſtance of the eye) produce Ld, then will an repreſent the 


length ad, and conſequently give n for the center of the ſecond 


cylinder : therefore draw np parallel to ab. Again, draw dC, 
and through n, the parallel nq; then from q to L will give o 
for the center of the third cylinder, and ſo on. Now proceed 
as before in Fig. 1. and ſo ſhall we have three cylinders, like 


thoſe which are finiſhed at A. 


Fig- 3+: 


” _ EXAMPLE 3. Sk 
 .__... For cylinders in various poſitions. 
Give ab for the diameter of a cylinder, and ad for its length. 


Draw the lines a C, d L, which give an for the perſpective 


length of the object; now draw c C; then nm, parallel to a b; 


then is a c the radius of the neareſt end of the cylinder, and 
mn is the radius of the fartheſt end, wherefore, ' deſcribe the 


two circles, and then from C produce lines ſo as to touch theſe 
_ circles, as in the figure. 


N Ie oo Do WRAMPFLE & En 
If we would have another cylinder above the horizontal line 


at f, of the ſame dimenſions and to correſpond exactly with that 


below at a, the manner of doing it will be obvious by inſpecting 


the figure. But ſuppoſe it was required to draw one of the ſame 
_ dimenſions, and to have its neareſt end p as far from the bottom 

of the picture, as the fartheſt enden of the other cylinder is 
from it. To do this, from the point n draw the parallel line 


line to C, cutting np in e, then ne repreſents the length of 


n p, and ſuppoſe p the given point for the end of the cylinder; 


now draw pq parallel to nm, and make pq equal to nm; 
which give pq for the radius of the circle: from d, draw a 


ad, 
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a d, that is, the given length of the firſt cylinder; therefore 


take the length of ne, and ſet it from p to o, and from o, 


draw a line to H, which gives pr for the length of the ſame 
cylinder as ſeen by the eye in this ſituation. After the ſame 
manner, we may draw the repreſentations of columns, &c. in 


what poſitions we . from whence it follows that this ſingle 
rule, for cutting o 


to, nor too perfectly remembered. £ | | 
N. B. Although this and the following example do not come under 


the title of this ſection, they are not therefore improperly placed, 


but conſiſtent with the general plan of our work. 
5 EXAMPLE B;. „ 
For any number of cylinders, whoſe baſes are at the ſame 
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a line in perſpective to any given length, is 
of univerſal application, and therefore cannot be too well attended 


diſtance from the picture, in a circular ſituation, and all tending ta 


the center of the picture. 


Give C for the center of the | picture, AB à circle (for thee 
axis of the cylinders) whoſe radius is cf; a c, for half a diameter, 


ig. 4+ 


and ab for the length of the cylinders.---Draw a C, cC; cut 


off ax for the given length a b; from 1, produce 1d parallel 
to af, cutting cC in 2, then is 12 the radius or half dia- 


meter of the fartheſt ends of the cylinders : now from the center 
d, with the radius d 1, deſcribe a circle, and from the ſeveral 


given points e, n, &c, draw lines tending to C, and touching 
the ſaid circle, which will give the centers for the fartheſt ends 
of the cylinders ; wherefore, from the centers e, n, &c. with 
the radius ac deſcribe the circles for the neareſt ends; and 


from the centers 3, 4, &c. with the radius 1 2, deſcribe parts 


of circles for the tartheſt ends, and laſtly draw lines from C ſo 

as to touch the outward circles, as in the figure. 
REMARK, 

In drawing the repreſentations of cylindrical objects, the hori- 


zontal line only is wanted; and all the figures in Plate VII. may 
be reduced into n by this vaniſhing line. However, 


ſince the ſides of all angular objects, that are perpendicular to 
the ground, have their proper vaniſhing lines, we have therefore 
given them, as in the figures. 


Theſe examples are ſufficient to ſhew the whole practice of 


perſpective, ſo far as it relates to objects which lie flat upon 
the ground, or are perpendicular to it: for, as we obſerved be- 


fore, 
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fore, the immediate objects of perſpective, are a triangle, a 


ſquare, and a circle; and therefore were we to multiply objects 


to infinity, they would be compounded of ſome or all theſe put 


0 together; and conſequently, what has been ſaid already, is ſufficient 
for our purpoſe. 


FF 


VH] 


Of Osjxcrs which are inclined to the Grounp, ſuch 


as Pediments, Roofs of Houſes, and the like. 


IxrTRODUCTION to IncLineD PLanzs. 


I.. doth: not appear to us, that this part of perſpective has 


been at all underſtood by any authors before Dr. TayLo ; for 


they have confined themſelves wholly to the horizontal line, with- 


out conſidering any other vaniſhing lines; and therefore, when 


they have ſhewn how to find the appearances of inclined objects, 


| Plate 
VIII. 


WET 


paralle] or perpendicular to the ground, 


they did it by means of plans, elevations, &c. which is not only a 
tedious, but an uncertain method. But our ingenious countryman 
has ſhewn us, that inclined objects have their proper vaniſhing lines 
and points, as well as thoſe which lie flat upon the ground, or are 
perpendicular to it; and that the method for determining the ap- 
pearances of objects 1 in either caſe, is exactly the ſame. Which 
we are now going to illuſtrate. 


The fide cifg of the ſquare object adcif g being parallel, 


the other fide adci hath its vaniſhing line V U, which paſſes 
through the center of the picture, and is perpendicular to the ho- 
rizontal line. Now ſuppoſe ade g fi to repreſent the body of 
an houſe, upon which we would put a roof, as in the figure; 
then it is evident that this roof is formed by two inclined planes, 


one leaning towards the eye, the other from it. We fay that 


theſe inclined planes have their proper vaniſhing lines and vaniſh- 


ing points upon the picture, as well as thoſe which are either 


of 
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We have before ſhewn (in Plate VI. Fig. 4.) that V U continued 


is the vaniſhing line of all the lines, which can be drawn 
within the plane a dei; but nevertheleſs, let us here turn the 
figure, and call C the center of the picture; CE, the diſtance 
of the eye; VU, the horizontal line; ad ci, the repreſentation 
of a parallelogram, and abi, a triangle joined to the end of it: 


Let us next ſuppoſe the line fr to be the bottom of the ſquare 


fibr (like abcd, Fig. 6. Plate VI.) whoſe vaniſhing point is 
V, and the vaniſhing points of its diagonals are D and F; and 
let cif g repreſent a parallelogram even with the eye; which will 


| e ay the repreſentation of a ſolid body, like the model of an 


houſe, laid upon that fide which by workmen is called the gable 
end. Now if this is a true repreſentation ; that is if VU be the 


_ vaniſhing line of abicd, and DF the vaniſhing line of fibr, 


then our turning the figure in any poſition cannot make any altera- 


tion in the perſpective, becauſe VU and DF will be invariably 


the vaniſhing lines of abicd, bifr, &c. 


The planes abi, brfi are joined by the line i b, the vaniſh- 
ing point whereof is V; and becauſe the original of fr is parallel 


to the original of ib, both 1b and fr will vaniſh into the ſame 
point V; viz. into that point where the vaniſhing lines V U 


and DF croſs each other; for the vaniſhing point V muſt be in 


the line V U, which is the vaniſhing line of the plane adcib, 


and it muſt alſo be in the vaniſhing line DF of the inclined 


plane b f ; for the line ib is the common ſection of both 


planes, therefore its vaniſhing point muſt be the interſection of 


the vaniſhing line of thoſe planes. 
PROBLEM 1. 
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I. To find the vaniſhing line of the inclined plane bifr; alſo Fig. 5. 


the center and diſtance thereof. 
| rn 


Give EL for the horizontal line; C, for the center of the 
picture; C E for its diſtance; a dog fi for the body of an houſe, 
lor any ſolid figure) and UV for the vaniſhing. line of its fide 


ad gi. 
Any where upon the horizontal line, (or parallel to it) draw 


st, then the figure stmon, for a ſmall module of the perpendi- 


cular plane adcib; or, in other words, let om be the inclination 


which the inclined plane makes with nm; and which is ſuppoſed 


to be an angle of 45 degrees, that 1s, half a right angle. 
Book II. 9 From 
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From the eye E, draw E V parallel to mo, cutting the va- 
niſhing line VU in V; through V, draw DF parallel to the 


Horizontal line EL; then is DF the vaniſhing line propoled; 
* its center, and EV its diſtance. 


. -- |SXAMPLE. I. 
Having determined the vaniſhing line of the inclined ſquare 
lane bi fr, alſo its center and diſtance, to find the repreſentation 


of that plane, ſuppoſing it to be a perfect ſquare, &c. 


Give i b for the os A Wh of one fide of the ſquare ib rf, 
whoſe vaniſhing point is V.-----Continue the perpendicular C V 


upwards at pleaſure ; make V D, VK, VF each equal to the 


diſtance E V of the vaniſhing line DF; then is VK the diſtance 
of E V, tranſpoſed to K; and becauſe VD, VF are each equal 
to VK; therefore D and Fare the vaniſhing points of the diago- 


nols ir, and fb. From the points i, and b, draw if, br parallel 


to the vaniſhing line DF; from D, draw Di cutting brinr; 


then rb is cut off to repreſent another fide of the ſquare : from 
V, draw a line through r, cutting if inf; which compleats the 
perſpective of a * in this poſition. 


EXAMPLE 2. 
Te o do the ſame things with the feweſt lines poſlible ; 3 VIz. by 


giving the inclination of the plane only, 


Let the inclination of the plane be 45 degrees ; other things 


remaining as before.----At the eye E, make with the line E C an 


angle of 45 degrees, and draw EV cutting UV in V; make 


- P. VD each equal to VE; then is V the vaniſhing point of 
the ſides ib, fr; and D, F the vaniſhing points of the . 5 


from whence the figure may be compleated as before. 


N. B. The vaniſhing line, its center, and diſtance of the oppo- 
gte inclined plane, are determined i in the very ſame manner Fo 


7 abrp, Fig. 6.) 
big. 6. | 


In this figure, we have 8 the . as it were, 
of the whole building, with letters to correſpond with thoſe in 


Fig. 5. whereby each part may be diſtinctly comprehended. And 
the reader, by attending to this figure, and thoſe that follow, 
and comparing it with Fig. 5. will perceive the ſimplicity and 


univerſality of this part of perſpective. And to give him till | 


farther atfiſftance, we have, by writing upon the plate, expreſſed the 


vaniſhing line of each particular plane, &c. 
We have been the more particular in the explanation of this 


figure, 
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figure, ſince a perfect comprehenſion thereof will greatly facilitate 
what is to follow. e 


PROBLEM 2. 


II. To find the vaniſhing line of a roof, ibrf, &c, when the Plate Ix. 
gable end a bi is parallel to the picture, and to determine the Fig 1. 


whole repreſentation. f 


RU TL E. 


Having drawn the body of the building a g, alſo the gable end 


ab i, as in the figure; then obſerve that the under part, if, of 
the roof vaniſhes into C the center of the picture, conſequently 
the upper part br will vaniſh into the ſame point, becauſe they 
are both ſuppoſed parallel in the original figure ; therefore, 
draw b C, and from f the line fr, parallel to i b, which com- 


pleats the fide of the roof ibrf, without the vaniſhing line pro- 


poſed. But ſince the roof ibrf has an inclination with reſpect 


to the picture, we will now determine its proper vaniſhing line, 


&c. Thus, through the vaniſhing point C draw FD parallel 
to 1b, orrf; then is FD the vaniſhing line of the inclined 
plane ibrf. Again, from C, the center of the vaniſhing line 
F D, produce CK perpendicular to FD; then make CK equal 
to CE, the diſtance of the eye, and then is CK the diſtance of 
the vaniſhing line FD, and K is the tranſpoſed place of the eye. 
— . EXAMPLE. 5 


Having given ib for one ſide of a ſquare roof, and found its 
vaniſhing line F D, alſo its diſtance C K; to compleat the repre- 
ſentation of the roof. „5 e 
Make CF, CD each equal to the diſtance of the eye CK; 
then are F and D the vaniſhing points of the diagonals of a 


ſquare. From i and b, produce lines to C; and from the ſame 


points draw lines to F and D, cutting b C, i C in r and f; now 


draw rf, which will be parallel to ib and compleat the repre- 
ſentation propoſed. _ 


It will manifeſtly appear that F D is the vaniſhing line of the 


plane ibrf, by turning this figure alſo, and calling F D the 
e. line; C, the center of the picture; C K, the diſtance 


of the eye, and ibrf the repreſentation of a ſquare, like that 


in Fig. 2. Plate VI. | 5 1 
In the ſecond figure, we have given the frame-work of the 
whole building, alſo the vaniſhing line Z X, of the other fide a ber p 
of the roof. 6 —. 5 BAPEL 


„5 IN, | REMARK 
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REMARK 1. 15 
Fig. 2. Here let us obſerve that the horizontal planes, c de g, ai f = 
vaniſh into the horizontal line EL; the perpendicular planes [ 
cifg, aped vaniſh into the perpendicular V U ; the oblique 
plane abrq into the line X Z, and the other oblique plane 
ibrf, into the line FD. Now becauſe thoſe four different va- 
niſhing lines all paſs through the center C of the picture, therefore 
CE the diſtance of the eye is common to them all; thus CK is 
equal to CE, and C K is the diſtance of the — Une 


FD, Kc. 
Remark. 2; 
In Fig. 5. Plate VIII. the vaniſhing line DF of the inclined 
plane i fi b, is determined by drawing E V parallel to mo (viz. 
the angle of inclination omn) or by making at E an angle of 
4.5 degrees, as in the figure; and after the ſame manner we muſt 
determine the vaniſhing line, &c. of any other oblique plane, 
however it is poſited with reſpect to the eye or the picture: and 
therefore we here inſert the 4 His examples, &c. which are 
univerſal 3 in all caſes of this kind. 
PROBLEM 
m. Hoving given this vaniſhing line of. any ined plane, and 
one vaniſhing point of that plane, together with the center and 
diſtance of the picture; thence to determine the vaniſhing line of 
another plane, which makes a given angle with the plane, whoſe 
Fig. 3, vaniſhing line is VE. That is, ſuppoſe we give VL, Fig. 4. 
for the vaniſhing line of the fide of the roof, bifr, and V for 
_ one- vaniſhing point of that roof; from thence to find the vaniſh- { 
ing line U L of the other fide a brp of the roof, &c. 
Rur, 
Plate I. Give V 3 for the vaniſhing line of any eli plane; v, for 
Fig. 12. one vaniſhing point; C, for the center; CE, for the diſtance of 
the picture; and a bi for the angle of inclination Which the 
original pancs make with each other. 
: - - EXAMPLE- 1; 
When the given angle abi is a right angle. 
From the given vaniſhing point V, draw a line through the 
center C of the picture, and continue it at pleaſure, as V D; from 
C draw CI perpendicular to VD, and make CI equal to the 
given diſtance C E; draw VI; at I make with VI an angle 
Vic equal to the given angle a bi, and draw Ic cutting VD 
in 


— 


x 
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in c; then, through c, draw LU parallel to I C, cutting VL in 
L: then is UL the vaniſhing line propoſed. 
EXAMPLE 2. 

| Suppoſe the plane, whoſe vaniſhing line is V U, was inclined 
at an angle of 60 degrees, and it was 9 to find its vaniſn- 
ing line. 
Then, as before, draw) V D throu gh C the center of the picture, 
and find the vaniſhing line L U, of a plane perpendicular to that 
plane, whoſe vaniſhing line is VU; now continue CD at plea- 
ſure, and make cD equal to the diſtance I C of the vanithing 
line LU; draw D U,with which make an angle at D of 60 de- 
grees, and draw DP; "ny draw P V. which is the vaniſhing 


line required. 


25 
—— 


Rant 3. , 
For the center and diſtance of the vaniſhing line UL. 

From C the center of the picture, draw CD perpendicular to 
the vaniſhing line UL; from C draw alſo the line CI perpen- 
dicular to CD, and make- CI equal to the diſtance CE of the 
eye; then/flraw CI, which is the diſtance of the vaniſhing line 
UL: now make cD equal to cI, which is the diſtance to be 

worked with for determining the repreſentations of any planes that 
vaniſh into the line UL. Thus, ſuppoſe L is the vaniſhing point 
of one fide of a ſquare (like i bm q, Fig. 3. Plate IX.) then draw 
EDU at right angles with DL, which will ow” U for 
the other vaniſhing point of the ſaid ſquare. 2 

We will now apply the above rules to practice. 

IV. To find the vaniſhing lines, &c. of a roof, when the hoaſe 
is every way oblique with the picture, and to determine the whole 
A 
EXAMPLE I. 
Let ag, repreſent the body of the houſe, whoſe vaniſhing points Plat IX. 
are H, L; and let C be the center of the picture; CE, its“ # 
diſtance, and iq one fide of a ſquare: and let us alſo ſuppoſe 
that the angle b, where the ſides ab, ib of the roof Join each 
other 1 is a right angle. 
Through the vaniſhing point H, FIR the 3 . 
which is the vaniſhing line (as before in Fig. 5. Plate VIII.) of 
the gable end db; draw E H, then is EH the diſtance of the 

eye fr * the vaniſhing line VU; then draw LV, LU, which 
are the vaniſhing lines a+ the ſides of the roof; ; therefore 1 
ines 
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lines from V to i, and from U through a, cutting each other in b, 


which give the gable end: now drawaline from b to L, and from 
f to V, and then the building is compleated. In Fig. 4, we have 


the frame work of the whole building: and obſerve again, that in 
this figure, there are four different vaniſhing lines; viz. HL is 
the vaniſhing line of the horizontal planes; VU, is the vaniſhing 


Urne of the perpendicular planes; and LV, LU are the vaniſhing 


| Fig. 3. | 


lines of the inclined planes. 


Loet us now more 3 apply ſome of the preceding rules 


in this figure. | 


Frankl % 
Here the line CO being drawn from the center C of the picture, 


gives R for the center of the vaniſhing line VL. And to find 


the diſtance of the vaniſhing line YL proceed thus, viz. take 
the diſtance CR of the center of the picture from the center " 


that vaniſhing line, and ſet it from C to s, (or upon any other 


line that is perpendicular to EC) then draw Es, which is the 


diſtance of the eye from the-vaniſhing line V L ; ſet the length 


of Es from the center R of the vaniſhing line upon the perpen- 
dicular RO, and then is RO the diſtance to be worked with. 
Again, draw VO, LO, which will make a right angle at O; be- 


cauſe H, V, are the vaniſhing points of the ſquare i bm q; and 


if the angle at O be biſected, and a line drawn as in the figure, 


then D will be the vaniſhing point of the diagonal im of that 
ſquare, c. 


Thus much may ſuffice for giving a ene Mes Fo the nature 


of this part of perſpective, which, we have before obſerved, was 


unknown till the time of Dr. Brook TAYLOR; and it may be 


_ requiſite to ſhew in ſome meaſure, wherein conſiſts that difference 


which makes the principles of that learned and ingenious author 


ſo much ſuperior to any which were ever made public before his 
time. And firſt, he conſidered that all planes, as planes, were 
alike in geometry, and therefore did not, as all the authors before 
bim had done, confine his rules to the horizontal plane only; 
but made them general, ſo as to affect every ſpecies of planes and 


lines, whether they were parallel to the horizon or not; and by 


that means his principles were made univerſal. Secondly, from 
the ſimplicity of his rules, the whole tedious progreſs of drawing 


out plans and elevations for any object is entirely rendered uſeleſs, 


and therefore avoided ; for by this method, not only the feweſt 


lines 
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lines imaginable are required to produce any perſpective repreſen- 

tation, but every figure thus drawn will bear the niceſt mathema- 

tical examination. Thirdly, this ſyſtem is the only one calculated 
for anſwering every end of thoſe who are practitioners in the arts 
of deſign; becauſe from hence they may be enabled to produce 

the whole, or only ſo much of an object as is wanted, and b 
fixing it in its proper place, may determine its apparent magni- 

tude in an inſtant : it explains the perſpective of ſhadows ; a part 

of this ſcience, of which the world before his time, were almoſt 

totally ignorant, though an eſſential part of practical perſpective. 

And laſtly, the reflections of objects from poliſhed planes, together 

with what Dr. TAYLoR calls the Inverſe Practice of Perſpective, 

are very uſeful additions, and not to be found in any other 

authors. gx F 
Leet us find the repreſentations of more planes ſituated in this 
manner. „ 5 9 : 8 

V. Suppoſe abe to repreſent the end of a roof as before, whoſe 

ſides are all oblique with the picture. £ 5 Eu 
METHoD 1. Let ae be the 1 edge of the roof, which ſup- Plate IX, 
poſe to be a ſquare, whoſe loweſt ſide is aa. Piss. 

Continue the ſide ae to its vaniſhing point L, and draw LE; 
at E, make a right angle with LE, and draw E H; then is L 

the vaniſhing point of the fide ae. of a ſquare, and H is the va- 

niſhing point of another ſide of it; therefore, from the corner a, 

draw a H, and through H draw VU perpendicular to the hori- 

zontal line ; then is H the center of the vaniſhing line V U, and 

HE its diſtance. Again, make HS equal to E H, and AQ pa- 

rallel to it; draw the end AQB of the roof; from 8, draw 

SV, SU, parallel to AB, QB, which will cut the vaniſhing line. 

VU, in the points V and U; then is V the vaniſhing point of 

the edges a b, ed; L, is the vaniſhing point of the edges a e, b d, 

and U the vaniſhing point of the edge cb. Now if a line be 

drawn from V to L, it will be the vaniſhing line of the inclined 

face ae bd. Again, find the center O of the vaniſhing line VL, 

and ſet off its diſtance C] upon the perpendicular CI; then 

draw lines from the vaniſhing points V and L, which will make 

a right angle at the eye; biſect that angle with the line I D, which 

will give D for the vaniſhing point of the diagonal of a ſquare; 

by which means the ſquare a eb d may be compleated. . 


METHOD. 
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ds, which will cut aL ine 
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Merano 2. By having the width of the gable end, or ſpan of 
Poe 27, 200055. 1 OO Non Rn - E0TTT Þ 
Let ac be the given width, and V, U the vaniſhing points 


of the roof.-----From a, draw aV ; through c draw U b, cutting 
| aV in b; then is abc the repreſentation of one end. Again, 
from H draw H E, with which, at E, make a right angle, and 
draw EL; then is L the vaniſhing point of the fide ae which 
' reſts upon the ground; therefore draw a L and þ L; find the 
vaniſhing point D of the diagonal of the ſquare ae bd; and from 


a, draw a D, cutting b L in d; then from L, draw a line through 
MEeTHop 3. By cutting off one line equal to another line 
given “. M 


From the corner a, draw af parallel to the vaniſhing line 


VL, and make af equal to one fide of the original ſquare; then 
ſet off VF equal to VI, and draw Ft cutting a V in b; then 
ab repreſents a line equal to af. Again, from a and b draw. 

| aL, bL, and from a, draw ag parallel to the horizontal line; 
make ag equal to af; then ſet off LG equal to LE, and draw 


Gg, cutting aL in e; then ae repreſents a line equal to as, 
or af; therefore draw e V, which compleats the ſquare abed; 
yy, am an a. . 
MEgTHmop 4. By having the vaniſhing line, VL, given at 
3 r t ED : 
From the center of the picture draw C O perpendicular to the 
vaniſhing line; and ſet off the diſtance of the vaniſhing line from 


O to], and let ab be one fide given.-----Continue ab till it 
cuts the vaniſhing line in its proper vaniſhing point V; from V, 
draw VI; then at I make a right angle, and draw I L, and then 


is L the vaniſhing point of the ſides ae, bd; and by finding 
the point D, the ſquare may be compleated, as before. Again, 


for the upright end.----Continue the horizontal line at pleaſure, 


and make VS equal to VI, cutting the horizontal line continued 
in S; then is SH the diſtance of the vaniſhing line VL; by 


which means the vaniſhing point U of the fide b c may be de- 
termined :-----Or the vaniſhing points of any lines may be found 
by inſcribing a figure at the eye, like the original of the pro- 
poſed repreſentation; as the ſquare NI. Now what is faid of a 


In Plate I. Fig. 13. this rule is put intirely by itſell. 


ſquare 
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ſquare, will ſerve for any other figure; which, it is preſumed, 1s 
now ſo evident as to need no farther explanation ; z eſpecially, ſince 


a little practice will make all that has been advanced in this ſection | 


very eaſily underſtood. * 

Having thus far ſhewn how to determine the vaniſhing lines, 
and vaniſhing points, of ſuch objects as occur in common practice, 
we deſire the generality of our readers to begin now with the next 


chapter, intending the examples which follow in this ſection for 


the amuſement of ſuch perſons only, as may have the CU to 

put ſome of the regular ſolids into perſpective. 

VI. For other inclined objects ſuch as the regular ſolids &, Kc. 
EXAMPLE I. 


For a cube, when it repoſes on one edge ab, oblique to > the 


picture. 
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Continue a b to its vaniſhing point L; from L draw a line to Fig. « 6. 


the eye E; with which make a right angle; then draw E H, and 
through H draw V U perpendicular to the horizontal line; then 
is VU the vaniſhing line of the end adef. Now let H be the 


vaniſhing point of the diagonal ed; then, by making HV and 


H U equal to the diſtance H E, we ſhall have the vaniſhing points 
of the edges ad, df, &c. and if from V and U we draw VL, 
UL, we ſhall have the vaniſhing lines of the ſides a bed, df g. 
Again, find the vaniſhing point D, of the diagonal bd, and from 
D, draw a line through b; from U, draw lines through a and b, 


then will Ud cut Dd ind, and thereby give ad for the edge 


ad; therefore, from d draw d L, which compleats one ſide. 
In *. manner, from a and d, draw lines to V; from d, draw 


dH, cutting a V in e; from U draw a line through e, cutting 


dV in f; then we ſhall have compleated another fide a def: 


laſtly, from f, draw a line to L, and from '© draw a line to V, 


which finiſhes the figure. 


2 Regular ſolids, are bodies terminated by regular planes, and are five in 
number, viz. 1. the tetrahedron; 2. the hexahedron, or cube; 3. the 
octahedron ; 4. the dodecahedron ; and 5. the icoſahedron : the firſt of 
which is compoſed of four equal and e -uilateral triangles ; the ſecond of 
ſix geometrical ſquares ; the third of eight equal and equilateral triangles ; 


the fourth of twelve regular Pentagons; and the fifth, of 20 equal and 
equilateral Ng 
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Plate X. 


Fig. 1. 
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EXAMPLE 2. 
When the cube ſtands upon one corner, as a. 
Let us ſuppoſe the cube to ſtand in ſuch a manner, that a line 
paſſing through the upper and under corners will be perpendi- 


cular to the ground; in which caſe, a plane a ce h, that paſſes 
through thoſe corners, will be perpendicular to the ground alſo, 


and conſequently, its vaniſhing line will be perpendicular to the 
horizontal line. Now, let us ſuppoſe that this vaniſhing line (as 
K 1) paſſes through the center of the picture. Any where, at 
pleaſure, draw a ſquare (Fig. Z.) = its "diagonals ; then, upon 
the horizontal line, draw a perpendicular A E, (Fig. X.) at plea- 
ſure alſo; and at the point A, with the borizontal line, make an 
angle of 54 degrees, and draw AH; then at A make another 


angle, CAD, of 36 degrees, and draw AC; make AH equal 


to the diagonal of the ſquare, (Fig. Z.) and A 0 (Fig. X.) equal 
to one of its ſides; then draw CE parallel to AH, and EH pa- 


rallel to AC : ſo ſhall we have a plane ACE H, which may be 
conſidered as the original of the repreſentation aceh ; whoſe 


longeſt fide a h is inclined to the ground at an angle of 54 degrees, 
and whole ſhorteſt fide is inclined to the ground at an angle of 36 


degrees; which e make a 0” — ; that 1 is, one N 


ef a A rnd 


and draw KI 5 C; "thaw Hom E, draw EK parallel 1 bo - 


AH, (Fig. X.) and EI parallel to AC, (Fig. X.) cutting KI 


in I and K; then are I and K the vaniſhing points of the plane 
aceh. Again, through K draw V U parallel to E H, which will 


be the vaniſhing line of the upper face cdef; and fince K is 


the vaniſhing point of its diagonal ce, therefore, by making KV 


and K U each equal to the diſtance E K, we ſhall have the va- 
niſhing points of the ſides cf, cd, &c. by which means this ſide 


may be compleated. 


Now let ce be the diagonal given.-----From c, draw Cc V, cU, 


and from V and U, draw lines through e, which will produce 
the fide def. Again, having two vaniſhing points U and I, 
of the face abcd, draw UTI, which is its vaniſhing line; and 


by finding the center O, and its diſtance O8, together with the 


vaniſhing point H, of the diagonal bc, the fide abcd may be 


compleated. The ſame Nay. be faid of the other fide, acts. 


T he 


* 
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The figure K is drawn in ſuch a manner, as to ſhew all the faces 


of a cube in the above ſituation. 


Let us now, without any regard to a particular ſituation of the x 


cube, ſuppoſe a g one edge given; U, its vaniſhing point, and UI 
its vaniſhing line.-----Find the center and diſtance of the vaniſh- 

ing line UI, and draw UE; then, at E make a right angle, and 
draw EI; then will -I be the vaniſhing point of the edge ac; 


and by finding the vaniſhing point L of the diagonal cg, the 


face acfyg may be compleated. , For, from the vaniſhing point I, 

(See Fig. 1.) draw a line through the center of the picture, and 
continue it at pleaſure, then from C draw a line perpendicular 
to IK, and make CE equal to the diſtance of the eye; draw 


IE, and at E, make, as before, a right angle; then draw E K, 
cutting IK in K; laſtly, through K draw a line parallel to CE, 


which will paſs through the vaniſhing point V, and produce the 
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ig. 2, 


vaniſhing line V U of the face cdef. Again, draw U1, which | 


is the vaniſhing line of the other fide acfg. - 
We have dwelt the longer upon this laſt figure, as it is a very 


curious example, and, as it were, opens the way to the projection 


of all the regular ſolids. l 
5 J••**V „JJ I in 
To find the repreſentation of a regular tetrahedron, repoſing upon 
one of its faces. 1 +: 5 3 


This alſo may be done eaſieſt by finding a perpendicular plane Fig. 3. 


which is ſuppoſed to paſs through the middle of the body, as a de. 
=-=---Now in order to find the inclination of the ſides of this 
perpendicular plane, draw an equilateral triangle A GF, and di- 


vide the ſide G F into two equal parts, and draw AE; at E, with 
the diſtance E A, deſcribe an arc at A, with the diſtance A G, 
_ deſcribe another arc, cutting the former arc in D; then draw 


AD, E PD, and then will AD be the inclination of the edge ad, 


which is 55 degrees, and ED is the inclination of the edge ed, 


which is 70 degrees. Having thus got the inclination of the 
above edges, the next thing is to find the repreſentation of the 


fide abc, the vaniſhing points of whoſe oblique fides are H, L. 


----Biſe&t the angle LE H, and draw E C; then is C the va- 


niſhing point of a line that will divide the fide bc into two 


equal parts, therefore C is the vaniſhing point of ae; now 
3 C, draw UD perpendicular to the horizontal line, and 


continue it at pleaſure F and then is UD the vaniſhing line of 


EE l 
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the plane ade; at E, (the diſtance of the vaniſhing line U D) 


make an arigle with the line CE equal to 55 degrees, and draw 
EU; then is U the vanithing point of the edge ad. Again, 


make another angle at E of 70 degrees, and draw E; then is 


D, the vaniſhing point of the fide de, by which means the 


plane ade may "be compleated ; and by drawing bd, and cd, 


the figure will be finiſhed :--;-Or it may be done by making 
ADE (Fig. Z.) in ſuch a manner that AE may be parallel to 


the horizontal line; for then, by drawing E U, and E D, parallel 


to AD and DE, the vaniſhing points U and D will be produced. 
-==-Oc this figure may be found by only giving the inclination of 
the edge ad, which, we obſerved before, was an angle of 55 
degrees. Thus, make an angle of 55 degrees at E, and draw 
E U; then ſince H is the vaniſhing point of the edge ab, and 


D the vaniſhing point of the edge a d, therefore by drawing U, 


Fig. 5 


and continuing it at pleaſure, we ſhall have the vaniſhing line 


_ UV ; and by finding the center and diſtance of that vaniſhing 


line, and making two angles of 60 degrees each at S, we ſhall 
have the vaniſhing points of all the edges of the fide abd; con- 


ſequently, by joining de, the figure will be compleated. What 


is ſaid of the vaniſhing line UV, "may be ſaid alſo of the other , 
vanithing line UM. 


This laſt method with the vaniſhing lines. &c. of all the ſides 


of the ſolid is fully illuſtrated by Figure 4. 


EXAMPLE 4. 
: For a regular octahedron. 
The planes of this body have the ſame inclinations as thoſe of 
the tetrahedron, only the ſcheme is as it were inverted, as we may 
ſee by comparing the figures, for the vaniſhing line V U in this 
figure is the fame as VM. Fig. 3. 
The vaniſhing lines and vaniſhing points being found, as in the 


laſt figure; we will give a b for one ide of the plane a be. ----From 


a, draw the line a U; from Q draw through b, cutting a U in 


c; which give the fide abc. From a, draw a line to V; then 
the parallel c e, gives another ſide ace. From a, draw a line to 


L; from Qa line to e, which gives the fide acb; laſtly, from 


e, c, draw lines to H, L. 


After the ſame manner the other regular folide, or any other 


| inclined objects whatever, may be reduced into perſpective; and 
it is » preſumed, that the examples which we have given of this 


kind 
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kind are alone ſufficient, weer we will give one more, and then 
put an end to this chapter. * 
EXAMPLE 5 

To put a trie xoctoedron into perſpective, reſting upon one of Fig. 6. 
its :{quare face.. 

Let ac be an edge of one under ſide; A, its vaniſhing point, 
and H the vaniſhing point of another edge of the under face; 
that is, let A and H be the vaniſhing points of a ae that lies 
flat upon the ground. 

Through H draw FI perpendicular to the horizontal line, and 

make HS equal to the diſtance of the vaniſhing line Fl; at 8, 
on each fide of the horizontal line, make an angle of 45 degrees, 

and draw SF, SI; then from F andI, draw FA, IA: then is 
I A the vaniſhing line of the face abed; therefore, by finding 
the center and diſtance of this vaniſhing line; and then the va- 
niſhing point K of the diagonal be, the ſquare a bed may be 
compleated. -In like manner, it is eaſy to ſhew, that FI is the 
vaniſhing line of the face g; GM the vaniſhing line of the face 
h; VN the vaniſhing line of the face b; LD the vaniſhing line 
of the face f; FA the vaniſhing line of the face k; FN the 
vaniſhing line of the face i; HV the vaniſhing line of the face mz 
and BN the YANN line of the face Ee 


A triexoQtocdron is a ſolid body, comprehended under eighteen geo- 


metrical ſquares, and eight equal and equilateral triangles. See Cowley 8 
Appendix, Plate XII. Book III. 
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7 he foregoing Rules of Perſpe&tive more particularly 5 
5 to Common Practice. 


3 To put a Tvscan Prorer Al into Perſpective. 


EXAMPLE 1. VF 
Win « one of its ades 1 is parallel to the picture, ch the other 


ſide will be e to it; 1 ſo that one rule will do in 
both caſes. 


u ET AB repreſent the bottom of the plinth in front.--- 
# L ® Now, from this one line AB, the appearance of the 
e whole pedeſtal may be found: for continue A B at plea- 
3 ſure, and draw a line I K perpendicular thereto, and make 
IK equal to the height of the pedeſtal ; then upon IK, draw the 
_ cornice and baſe in their proper proportions : this being done, con- 
tinue lines from each moulding, which will form ſeveral rectangles, 
and thereby divide the planes 1234, 5678, into a ſort of net- 
work; then, by putting theſe planes into perſpective (as in the 
figure) we ſhall have ſufficient guides for drawing all the mouldings... 
But to be more particular in the operation.------Make AD equal 
to AB, and cut off AE equalto AD; from whence the plinth 
may be compleated. In like manner, for the die.-----Draw the 
diagonals upon the top of the plinth, and any where upon the 
edge h 8. ſet off the projebion- of the Fenn as 19 draw a 
line 


Plate XI. 
Fig. 1, 


General Rules applied to Common Practice. 3 


| line from 1 to C, and another from g to L, which will give the 
projection 12; draw a line through 2 parallel to hg, and it will 
cut the diagonals ah, bg, and give the corners of the front fide ; 
and if you draw a line from b to C, it will cut the diagonal dc, 
and give the further corner; therefore, by drawing perpendicular 
from a, b, c, we ſhall have all the edges of the die which can 
appear in this ſituation.-----As to the height of the die, or the 
height of the ſeveral mouldings, they may be found by drawing 
a perpendicular from the neareſt corner of the repreſentation, as 
BH, and transferring thereon the ſeveral heights from IK, as in 
the figure; then by drawing lines from the ſeveral points upon B H 
__ (which meaſures the height of each moulding) to the vaniſhing. 
point of the diagonal a h, we ſhall have thoſe heights transferred 
_ unto the edge am of the die; thus ai and km are the heights _ 
of the baſe and cornice; ſo that by finding the appearance of 
the planes 1234, 5678, and drawing the mouldings therein, 
and by making the triangular planes at the corners, we may finiſh 
the whole repreſentation with the utmoſt eaſe and expedition. 

But before we begin to draw out any object in perſpective, we 
muſt firſt conſider, whether the whole, or only a part of it, is to 
appear; and muſt ſketch out the ſize we intend it ſhall be of, or, 
at leaſt, give one line for its greateſt dimenſion. Thus, if the 


— "hole pedeſtal is to appear, then give AB, which is neareſt the 


eye, and call it the utmoſt length of the plinth : but if only the 
top is to appear, then give H O, and call it the utmoſt extent of 
the cornice; then, by cutting off Or equal to O M, that is, equal 
to OH, we ſhall have the depth Or of the cornice, &c. from 
whence, and with the aſſiſtance of the plane-5678, (which is 
found exactly in the ſame manner as the plane 1234) we may 
compleat the whole that is wanted. 8 „„ 
Now, in order to do all this, it is neceſſary that the artiſt ſhould 
(as was obſerved before) be able to apply the preceding rules with 
the greateſt readineſs; particularly that which teaches how to cut 
off one line equal to another line given. 3 

be EXAMPLE 2. 8 
When both ſides are oblique with the picture. . 
In this figure, let A be the neareſt corner of the plinth; AC, „ 
AB, the length of two ſides A G, AF, and Ak the height of 
the whole pedeſtal properly divided (that is, like B H in the laſt 
figure).----Cut off AF, AG, equal to AB, AC, and ew 19s 
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plinth with diagonals, as g k, upon the upper ſquare ; then draw 
1 b parallel to AB, and make it equal to the projection of the 
plinth ; cut off 1c equal to 1b, and from c draw lines to H; 
from 1, draw a line to C (the vaniſhing point of the diagonal - 
1 2) which cutting each other in 2, will give the edge 27; and 


by drawing lines from 2 to their proper vaniſhing points L, H, 
they will cut the diagonal k g, and give the other corners of: 
the die, as in the figure. -For the height of the mouldings, 


draw lines from 4 and 5 to C, which will cut 2 7 in the points re- 


quired; by which means the triangular planes ai k, f b g, &c. may 
be found, and from thence the mouldings may be compleated. 


Here alſo, if we want only the upper part, we may begin at the 
point 8, making 8 E, 8D, each equal to the length cf the cap, &c. 


then, by finding the plane 5678, as in the former caſe, we ſhall 
| have ſufficient guides for compleating the figure. 


REMARK. 
Here let us obſerve, that when the pedeſtal-has one fide oirillel 


to the picture, then the plane 1 2 3 4, (Fig. 1.) which is a guide 


for the mouldings, may be begun. any where upon the edge ab: 


but when it is oblique with the picture, then we muſt begin from 


the neareſt corner, as A; and by attending to the figures, we may 
conceive, that in the firſt caſe, the mouldings in the direQing 


Planes, 12 34, 5678, are like the ends of mouldings cut off 


tquare ; but in the latter caſe, they are like mouldings cut off 


at what is called the mitre joint. And from hence we may alſo 
_ obſerve, that all the difficulty in putting mouldings into per- 


ſpective, lies in finding the little planes 1 2 3 4, &c. and there- 


fore the reader ſhould conſider them attentively before he proceeds 
any farther. 2 


Theſe. were the beſt methods we could think of at he ans 


the two former editions of this book were made public ; but, 
having ſince conſidered in a large work the perſpective of ar- 
chitecture by itſelf, we refer our readers to that performance, 


where they will find the whole fully explained and performed by 


Two Rules only, of univerſal application ; viz. thoſe we have given 
in Figures 1 and 2, Plate VI. of this book, which rules we will 


partly apply in the TOS: een, 


. or 
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4.9 
IT. Of CI RcuLAR and Square MouLDINGs, &c. 
The method for determining the appearance of circular mould- 
ings, is much the ſame as that for finding the repreſentations of 
ſtraight mouldings, viz. by imagining a plane to paſs through the 
mouldings in a perpendicular manner, and then putting that plane 
into perſpective; as in the two laſt figures. 
TY | ” > EXAMFLE I. 
To put the Baſe of a Tuſcan Column into perſpective. 
Give or for a ſection of the baſe, and ABN M for one fide Fi 


8.3. 


of the plinth.------- Compleat the plinth, and draw the diagonals 
Af, Bd. Through the center Q, draw the parallel n m, touch- 
ing the extremities of the plinth in n and m; with the line n m 
find the repreſentation of a circle, as was taught by Fig. t. Plate 
VI.; now draw from Q at pleafure, the perpendicular QI; 
find QO for the height Ar of the ſection ; then make a x equal 
to the diameter of the bottom of the column; with this line a x, 
find the repreſentation (as above) of another circle, and draw the 
lines xn, am, to touch both the circles ; which will. give as it 
were the rough ſhape of the baſe, without any mouldings. Again, 
for the forming the mouldings: from C, draw lines through the 
centers O, Q cutting the circles (and alſo the plinth) in c, 
and a; find the plane a bed, as before in Fig. 1. with the 
mouldings as in this figure; which will be ſufficient guides 
for compleating the repreſentation; as we may perceive by 


Fig. 4, 5. 


5 EXAMPLE 2. 
To put the Capital of a Tuſcan Column into perſpective. 

Give the line 3 4 for the diameter of the ſhait of the column; pig. z. 

EK, for the height of the capital, and GP for the diameter f 
the top of the abacus. Then, as in the laſt example, with the 
line 3 4, find the repreſentation of a circle; alſo, with GP, the 

_ repreſentation of a ſquare; now the little plane ab cd for the 
mouldings, and laſtly compleat the capital, as in Fig. 4, 5 *. 


In this caſe the projection of the capital, (according to Mr. Gibbs, 


from whoſe book theſe proportions were taken) is one fixth part of its 


length, and the projections of any other mouldings may be determined in 
the ſame eaſy manner by ſcale and compaſſes. 855 
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EXAMPLE 3. 5 
For a Corinthian Capital. 


Flate &II. Give AB for the diameter of the under part of the capital; 


Fig. 1. 


ca, for the height and axis“ of the capital, properly divided for 


the leaves, volutes, and abacus. From the given line AB, find 
the appearance of a ſquare, in which draw the diameter A B, and 


diagonals, as in the figure; then find, as before, the repreſenta- 
tion of the circle, which will give eight points for the ſtalks of 


the great leaves, as repreſented by the dots: again, through o, 


draw bd parallel to AB, and make ob, od, each equal to half 
the under part of the abacus; with the line bd, draw the ap- 
pearance of another ſquare, and divide it into other ſquares, like 
Fig. Z, in which figure, 12 3 4 repreſents the plan of the under 


part of the abacus; now draw the repreſentation of this. plan, as 


in the figure: again, through a, draw another line parallel to bd, 
and make it equal to the upper part of the abacus ; then, by 


finding the repreſentation of the ſquare a bed, Fig. Z, we may 
draw the appearance of the upper part of the abacus, and from 
thence compleat it, as in the ſecond figure: again, find the 


middle of each face of the abacus, as n, e; draw the lines n1, 


middle of it. 


e A, &c. to their correſponding points at the bottom of the 


capital; then find the height of the leaves by drawing lines from 


C, through the dots in ca, till they cut In in 2, 3, &c. now 


draw the baſket, which will be ſufficient for compleating the 
capital, beginning as in the ſecond figure.-----The lines drawn 


from the corners of the upper and under ſquares, will ſerve 


as guides to prevent our giving the leaves too much projection. 
In Fig. 3. the capital is compleated, and the figures X and Z were 
added to explain the thing more fully; one of which is the 


plan, and the other, half the profile of a capital. „„ 
Here it is neceſſary to take notice, that upon account of bring- 

ing the diſtance of the picture within the compaſs of each plate, 
and to make the figures as large as poſſible, ſome of them have 
not that agreeable ſhape which could be wiſhed ; but if the learner 
will chooſe a greater diſtance, and follow theſe rules, he will find 


theſe objections of no conſequence. 


* By axis of a column we mean a line which paſſes exactly through the 
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III. Of Columns. 


" EXAMPLE TI, 
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Let it be required to find the appearance of two columns with Fig. 4. 


their entablatures in front, and let a b be the diameter of the under 
part of the plinth, and c the center of the column. 


Continue ab at pleaſure, and any where upon it, as at A, 


draw a line AB perpendicular to Ab; upon which ſet the ſeveral 
heights for the baſe, capital, entablature, &c. then from c, the 


center of the column, draw a line cd parallel to AB, and from 


the ſeveral diviſions on AB, draw lines parallel to the horizontal 


line, which will cut cd, and give the heights of the baſe, capital, 


and entablature. Now, having got the ſeveral heights, we are 


to confider cd as the axis of the column, and then at every dot 


draw a line, equal to the diameter of that part of the column, 
&c. which that dot ſtands for; thus ab is the under part of the 


plinth, and by means of , and the diagonal 1 2, &c. we may 


compleat the firſt oval. So allo, rs is the diameter for the bottom 
. of the ſhaft; p, where the column begins to diminiſh ; t, for 


the top of the ſhaſt, and v for the top of the abacus ; and having 


got theſe and ſuch like given diameters, they will be ſufficient 
guides for compleating a column of any order. Again, for the 


column e x.-----Upon the line Ag continued, ſet off the diſtance 


ce, which the center of one column is from the other, and draw 
ex; upon which, ſet off the ſeveral heights, as before from the 
line AB, and then find the ſeveral ovals, &c. as before directed. 


Again, upon Ag continued, ſet off the diſtances e f, fg, which 


the centers of thoſe columns are from each other, and draw a line 
from e to C; then cut off em, mn, equal to ef, fg; from the 
ends of the plinth e, draw lines to C; from whence the other 


ſquares m and n may be compleated, as before.---For their heights; 


Draw mo and nq, parallel to ex, and from x draw x C, which 
will give their ſeveral heights, &c. © | 
%% ExAMPLE 2. 
For the entabls ure. 


| Give the height of the architrave, freeze, and cornice upon the 
line AB, and the appearance of the mouldings peculiar to each 


part may be found by the rules already laid down for that pur- 
| poſe. Or, they may be found thus ;----- Let agbf, in figure 
Z, repreſent the upper part of the capital x belonging to tae 


corner column; and we would find the loweſt corner of its enta- 


Ha -- blature z 


Fig. 4 


| Fig. # 
9 8 5 its depth. -Find the firſt ſtep by the height BI, and its depth 


Fit. 


Fig. 7. 
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blature; that is, the corner of the lower facia, or freeze :---- Set 


off the projection of the capital from n to e, and draw a line 
to C, which will cut the diagonal a b, and give the corner of the 
facia ; ſo that by drawing the line 1 from the dot in the diagonal, 

we ſhall have the corner propoſed. In like manner the projection 
of the cornice may be found. Continue from AB, the line 70 
(which meaſures the height of the entablature) at pleaſure, and 
make oh equal to the real projection of the cornice; then through 


' h, draw a line from C; from H draw a line through o, and 


when it cuts Ch in i, will be the corner of the cornice, c. 
From hence then it is evident, that any number of columns 

may be drawn with the greateſt eaſe and expedition, let their ſitua- 
tions be what they will ; and from hence alſo we may obſerve, that 


any part of a column may be immediately produced upon the 
Picture in the very place in which it is intended, without draw- 
ing out the whole, or any other pare: than that which 18 ; really 


0 appear. 


IV. Of STAIRS, both parallel and Shine with the picture; and 
= CIRCULAR STAIRS. 


EXAMPLE I. 
For parallel Skairs-. 
Let AB be the length of one ſtep; B 1, its height, and Bu 


B 4; then make 4O equal to 4B, and 1D equal to 1B; by 


which means the upper ſtep may be found. Now, by continuing 
BO, and BD, and by dividing them properly, any number of 


ſtairs may be Jororimnined. Or it only thoſe above the eye are to 
be ſeen, then begin with the line Abe, 2 and proceed in the afore- 
laid manner. 
EXAMPLE 2. 

For oblique Stairs: 

Loet AB be the lengths BO the depth, and B D the height 
of two ſteps. —.— By means of the points H, L, cut off Ba, 
BF, &c. equal to BA, BO, &c. then by making BD equal to 


the height of the ſteps, they may be compleated, as in the figure: 


After the ſame manner the ſtair above the eye is to be found. 
EXAMPLE 1 
For circular Stairs. 
Give ed for the bottom of the ſtair; a b, for the diameter of 
its upper part, and co for its height. --Find the repreſentations 
0 
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of two circles, and draw perpendiculars at the extremities a, b. 
—— If two ſtairs are wanted, ſuppoſe another whoſe diameter is 
nm; then produce this in the ſame manner as the former. 

Again, if the ſtairs are but half circles, then the five points a, 1, 
2, 3, b, are ſufficient, &c. 


V; Ot ARCHES and PEDIMENTS. 


ExAMPLE 5 
Of an "Arch fronting the Eye. 

Qive ABEFD for the oütſide of the arch, and Aa for the 2217 
e depth of it.----At the ſpring of the arch draw DE and biſect Fig. 1. 
it in 1; find the perſpective depth Ab, and draw the upright 

part AbeD; then from e, produce a line parallel to DE; from 

I, draw a line to C cutting e2 in 2; from 2, with the radius 

2 e, deſeribe the arc as in che figure. 

EXAMPLE 2. 

For the Arch ſeen ſide-ways. 
Let A be the corner of the arch. Set the ſeveral diviſions for Fig. 2. 

the width and center of the arch upon AB, and for its heig ht 
upon the edge A 1, and draw lines to C, H; by which means the 


parallelogram cdef may be tound, which will be a guide for 
drawing the arch. 


EXAMPLE 
For: the Pediment. 

Let a b D be the pitch of the pediment, and CD the 1 
of the picture. Find the vaniſhing points V and L, and draw 
lines from thence through the top a and bottom of the cornice ;_ 
which will interſect each other, and give the repreſentation of 
the pediment. 


VI. Of Hovsrs, Parallel and 1 Oblique 


EXAMPLE 1. 
For parallel Houſes. 
Let AB, and BP, be the length and depth of he houſe ; B D, pig. z. 

the height of the walls, and C the center ot the picture.----Draw 
the vaniſhing line V L, and find the vaniſhing points V, L, of 
the roof; then draw V U parallel to the horizontal line, which 
will be the vaniſhing line of that part of the roof fronting the 
eye. And the roof which covers the pediment bde is found by 
drawing the perpendicular a b, and, from the extremities there- 
of, 
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of, lines to C and V, which will give a. triangle abc, whoſe 
fide e b is the top of the roof.----Or the height of the roof 3 4D, 
may be found by continuing BE, and making D E equal t to the : 


propoſed height. 


EXAMPLE 2. 
For Houſes that are oblique. 
In this figure AB is the depth, and AC the length of the 
houſe; VI is the vaniſhing line of the end, and V, 1. are the 
vaniſhing points of the roof; the vaniſhing line of the pediment, 
&c, is OP, and its vaniſhing points O and P; the length of 


the roof over the pediment | is found by means of the triangle 
8 as before. 


EXAMPLE 


For the joining of roofs, and to find the repreſentation of a roof 


ſloping at each end. 
Cas I. For the joining of roofs. 
Give ENIK for one fide of the houſe, whoſe vaniſhing point 


is CE; and Kloz, for another fide, parallel to the picture; alſo 
E MB for the gable end.-----From the upper corner B of the 
roof, draw the perpendicular AB; from B and A, the lines BC, 

AC; from the corner K, draw K H, cutting AC in F; from 


F draw FD parallel to AB, cutting. BCin D; then draw DE 
which is the joining of the roofs. Again, from D and I produce 


the parallel lines Dp, Io; from 2 draw. z C ;* and from F, the 


parallel Fr, cutting 2 C in r; then from r, draw r p parallel to 


FD, cutting Dp in p; and then 18 5 the middle of the gable 


end 2 p, ce. 


CASE II. For a roof which ſlopes at each end. 
Give 18g for the body of the building; bd, for the height 


of the roof, andes a for the baſe of the flope.-------Cut off 


ac to repreſent sa; draw dC; then ce parallel to a d; now 
draw eb, el, ex: again, from f, draw the parallel fm ; from 


1 Bae through f f to cut ac inen; then the perpendicular ä 


nE cutting dC in k; leftly, draw K g, ki, which compleats the 


6 figure. 


N. B. Here be chat the EY WR abekim, ABDF, and 
FDpr, pals through the middle of each building, dividing 
the whole into equal ſections; conſequently they mult determine 


the repreſentations of the joinings of the ſeveral roofs, as was 


robolcd. 
VII. To 
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VII. To put the inſide of a room into perſpective. 
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Let ADF E be a picture upon which the inſide of a room is Fig. 6, 


to be drawn.----Here C is the center of the picture, and A B the 
length of the room.----Set off the widths for the windows, &c. 
from A to B, and cut off their repreſentations on AC; then ſet 


off the heights upon AE, and draw lines to C; which will be 


ſufficient for the purpoſe, as in the figure. 
If repreſentations of this kind are to be drawn upon a wall, fo 


as to make a deception like the continuance of a room, care muſt 
be taken to chooſe a proper diſtance, and to make the height of 


the horizontal line exactly equal to the height of the eye, viz. 
about five feet ſix inches. If the wall be too large for any diſtance 
that can be taken within the room, then ſome other ſubject muſt 
be painted upon it, ſuch as will admit of its being divided into 
frames, compartments, or the like: and the ſame may be faid in 
regard to cielings; for, in either caſe, if the diſtance be an im- 
proper one; all the repreſentations will have a bad effect. 


VIII. For Gothic Windows, Arches, Buttreſſes, c. 


EXAMPLE I. 
For arches. 
Draw the window in front, whoſe width is b n, and height np; 
then find the perſpective heights and breadths as in the figure. 
EXAMPLE 2. 
For the buttreſſes. 
Find the ſquare part of the buttreſs as in former examples; ; at 
H, the diſtance of the eye, make an angle equal to the inclined 
part of the buttreſs, and draw H E, cutting the vaniſhing line 
EC in E; then is E the vaniſhing point of the buttreſs n, &c. 


Theſe examples are the moſt general we can think of; and be 


| flatter ourſelves, that they will be found ſufficient to anſwer ever 
deſign which can be propoſed in common practice: but if there 


Ins 7. 


ſhould appear any difficulty in applying the aforeſaid rules upon 


ſome extraordinary occaſions, (as when the deſign conſiſts of many 
parts, or when 1t happens that any of the vaniſhing points are 
out of the picture) then the beſt way will be to draw out the 
whole deſign by way of model, in a ſmall compaſs, upon paper, 
and from thence, by a proper ſcale, or by net-work, to transfer 


the 
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the whole unto the real picture ; for then the moſt diſtant vaniſh- 
ing points may be very ealily come at. Or in many caſes, the 
real picture may either be laid flat upon a floor; or elſe have rulers 
made to fix upon the back part of the ſtraining frame by ſcrews, 


or ſome ſuch contrivance, whereby, and with the aſſiſtance of ſmall 
twine fixed upon pins at each vaniſhing point, we may produce 


almoſt every repreſentation which can be deſired. 
However, in the next ſection, we will give ſome general rules 


for drawing the repreſentations of objects with the feweſt lines 


poſſible, and to do all within the picture ; which will be eaſily 
comprehended by thoſe who are e acquainted with what 


has been already advanced. 


FFF 
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The Practice of Perſpective levied, and Methods 
for dr awing the Repreſenta tions of Objects by ſhorten- 
"uy the Diſtance, Sc. 


Ex ANI P L I bs 
For a Cube. 
Ivips the bottom and one ſide of the picture into any number 
of equal parts, which parts may be confidered as ſo many 
Gngle feet, or as five, ten, fifteen, twenty feet, &, Now let 


the propoſed repreſentation be ſix feet from the bottom of the 
picture, and four feet in diameter; and let CH, or CL, in all the 


ſchemes upon this plate be half the diſtance of the eye, and C the 


center of the picture. 


From r draw a line to C; from q, (the half of fix feet) p 
duce one to H, cutting rC in v; from v, draw a parallel = 


then a line from p to H, which: give tv for the bottom of the 


cube. Upon the line tv make the ſquare, and biſect the upper 
ſide in s; from x, produce a line to C; from s, another to HF, 
which give the corner i, from whence the e ee may be 
compleated. 

EXAMPLE 
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EXAMPLE 2, 

| For a Priſm. : 

Give ab for the width of the bottom.----- From C draw lines 
through a b, thereby obtaining the real width of the line a b, viz. 
five feet ; at the point n, ere& the perpendicular n m, and make 
it equal to the real height of the priſm : viz. four feet; draw the 
front fide abdf. Now any where apart, make an equilateral tri- 

angle AB E, whoſe ſides are equal to ab; biſect this triangle by 
the line DE, and divide D E into two equal parts in F; biſect alſo 
fd in c; and draw cC; then take DF and ſet it from c to 1; 
and draw 1 L, cutting c C in e; laſtly draw fe, de, which com- 
pieats the 0 co: . 
N. B. By the above methods all kind of ſquare and triangular 
objects may be drawn upon the picture, and fixed at once in their 
proper places, and the whole performed within the compaſs of 
the picture. However, we recommend this and all that follows in 
this ſection, as general hints for ſketching in the large part of 
objects only; which, in the general practice of painting, &c. is 
frequently of great uſe. Y = 
2% <1 > . 
To adjuſt the repreſentations of objects by a perſpective ſcale, 
and to draw only ſo much of an object as is wanted to appear, and 
no more. 5 


Cas I. For two ſquare towers, A, B, at a given diſtance within Fig. 2. 
, ” - = 
Suppoſe the neareſt fide of the tower A to be ten feet from the 
bottom of the picture, and the tower B to be forty feet from it. 
Divide the bottom of the picture into feet as before; from f, g. 
(the half of five feet) produce lines to C; draw gL cutting fC 
in h; then fh repreſents a depth of five feet; through h, draw 
the parallel k i cutting the ſide of the picture in k, then f k alſo 
repreſents a depth of five feet; now draw a line from 1 to L, 
which cuts off five feet more upon the line f C, and ſo on. Havin 
thus obtained the perſpective depths, and transferred them unto. 
the ſide of the picture (or unto a line drawn near and parallel to 
it) we may, by means of this, and the ſcale at the bottom, deter- 
mine the true places of the above objects in an inſtant. Thus, 
the tower A is to be ten feet from the bottom of the picture, 
three feet wide, and fix times as high; from ab, draw lines to C; 
from 1 (on the line fL) draw the parallel e, which gives the 
bottom ce; from e, c, ere& perpendiculars and make them fix 
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times the width of ec, and draw the top of the tower ; now biſe& 
the bottom in d, and find the depth of the other fide, as in the 


_ figure.---In the ſame manner find the tower B, by drawing a pa- 


rallel from 2 (on the line fL) to cut a C, be, &c. 
Cas II. For an object when only its upper part is wanted. 
Suppoſe the line po was the bottom of the tower Z. -From 


o and p produce the perpendiculars p 1, © 3, and call 1 3 the top 


of the tower; biſect the line 13 in 2; from 3 draw a line to C; 
and from 2, another line to H, which Po the depth of the other 
* &c. ds 
3 Rani 4. 
For cylindrical, or round objects. 
Give A for the axis of one cylinder; A O for its height, and 


ab for its diameter. 


Divide ab into four equal parts; from C, draw a line through 
A; from H, lines through the diviſions on a b cutting AC, e, 
as in the figure; which will give four points a, A, b, 1, for 
drawing the repreſentation of a circle. Do the ſame for the top 
of the cylinder, and then draw the outfide lines to compleat the 
figure.----Again, give Af for the diſtance which the axis of two 


cylinders are from each other :----Biſet Af; draw eH cutting 25 
AC in B; then draw a perpendicular from B, which is the axis 
of another cylinder; and by repeating the operation, we ſhall | 
obtain D for the axis of a third cylinder. Now from D, produce 
the parallel DG; from f, draw a line to C, which gives E for 
the axis of a fourth cylinder; and if EF and F G are each made 
equal to ED, we ſhall have the axis of two columns more, which 
appears more plainly in figure 4. where we have applied the ſcale 
in figure 2. for drawing a pavement; and have alſo put a facia 


over the cylinders, to ſhew its projection over columns, and the 
manner of its Joining in the angles, &c. 
_ ExAMPLE 5. 
For a double croſs - 
Give AB for its breadth, and three times of AB is its height; 
the half of the breadth B 1, and half the diſtance C E, are FI 


cient for drawing the repreſentation ; but we have more fully 


illuſtrated this figure, in Plate XXI. 
EXAMPLE 6. 
: Having 3 325 an houſe and arch by the above rules, i in any part 


- of the picture to find their real or original proportions. 


CAsE I. For an houſe,----From any point I in the horizontal 
line 
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line, draw lines through the corners A, B, cutting the bottom · 


of the picture in FE; then is F E the real length of the bottom 
of the houſe. Again, from F, draw the perpendicular F R; 
from I, draw a line through the upper corner r, cutting FR in 


R; then is FR the real length of Ar. Now ſeeing that a line 


drawn through s for the height of the roof would go out of the 
picture; therefore the height rs may be ſet downwards from r 
to g, then a line drawn from I through g, cutting FR in Q, will 
give QN for the real height of the roof. ; ET; 

Cas II. For the arch.------From any point H in the hori- 
Zontal line, draw a line through the lower corner a to the bottom 


of the picture; from e ere& the perpendicular ed; make ab 


half the height of af; from H draw a line through b, cutting 
ed in d; then is ed half the real height of the building; from 


which line ed, the height and width of the arch, or any part 


thereof may be obtained by ſcale and compaſſes. 
35 I +, EXAMPLE 7. : 5 "4 
Having given the height of an object in perſpective, to find 


others of the ſame dimenſions in any part of the picture, by 


in like manner proportioned to the object E F, and let E F be one 
tenth of its height; then make the width of ef one tenth of its 


"heat. . 
e EXAMPLE 8, 
For the inſide of a room, &c. 


Cask I. For a window. Give D G for half the real length of g 
the ſide; and ſet off (between D and G) the half widths of the 


window and the ſides of the architrave; then lines drawn from 


„ 


ig. 8. 


thoſe points to L, will give the perſpective breadths on the line 
Dq; on DI ſet off the height of the window and its architrave, 


and draw lines to C, which will compleat the outſide or front of 


the window. Let us now find the jamb of the window, or window- 
ſhutter y. From h, draw the parallel h 5, and. from the upper 
| PN * * Corner 
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corner 6 of the window the parallel to 6 q; then a line from 5 
to C, gives 6 for the width of 6 y.-----The table or ſlab wit, 
hath IV, I K, for its given height and width, and wr, rs are 
its perſpective height and width.----Again, for a round table with 


three feet. Any where apart, draw an equilateral triangle a bf, 
making its ſides (as ad) equal to half the width of A B (which 


is a line given for the ſpace between two of its feet) biſe& the 
ſides ab, af, and draw the lines df, e b, cutting each other in c, 


then is c the center of the table: now biſe& AB, and draw 1 C; 


take the length dc, df and ſet from 1 to 3 and2; from 3, 2, 
draw lines to H ; then 4 is the center of the table, f is the point 
for the other foot; therefore draw the perpendicular 4 0 equal to 


the height of the table, and the parallel g i equal to its width; 
now biſet og, oi; then produce a line from C through o, and 
lines from H, through the above biſections, cutting Co in n and 
mz; and then we ſhall have the four points g, n, i, m, 


for drawing 
the repreſentation of a circle ; as in the figure, 8 


CHAP, 


. 
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 FFXKUHIS part of perſpective has been very little attended to 
. L #A by moſt writers upon the ſubject, and yet it is neceſ- 
EX 3 ſary to be known, and very eaſy to be underſtood ; for 


it is built upon the ſame principles as the perſpective of 


objects, and therefore is deducible from the ſame rules. But we 
would not be underſtood to mean, that the ſhadow of every par- 


ticular object upon the picture is to be determined in the following 


manner; no; our intention is only to give ſome general principles, 
In order to explain the reafon and nature of ſuch ſhadows as are 
neceſſary in the arts of defign ; by which means the artiſt will 
form a general idea of the perſpective of ſhadows, and will be the 
better qualified to diſpoſe them in a picture. e 


Shadows are either projected by the ſun, or elſe by a candle, 
torch, or ſome ſuch luminous point. But ſince thoſe produced by 
a candle, &c. are but ſeldom wanted, we ſhall therefore principally 
have regard to ſuch ſhadows only as are projected by the ſun : 
which may be reduced under the following heads. - 


1. When the light comes in parallel with the picture. 


2. When the light comes from 
ſpectator. 


3. When the light comes from before the picture. 


In 


behind the picture towards the 
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In the firſt caſe, the ſhadows will be parallel to the bottom of 
the picture ; but in the ſecond and third caſes, fince the light comes 
in oblique with the picture; therefore, both the rays of light, and 
the ſhadows projected by them, will have their proper vaniſhing 
points ; and conſequently the ſhadows produced thereby will be 
oblique with the bottom of the picture. The vaniſhing point of 
the rays of light will be either above the horizontal line or below 
it; and thoſe points will always be in lines drawn perpendicular 
to the horizontal line : and we may moreover obſerve, that when 


the light comes from behind the picture, then the vaniſhing point 


of the rays of light will be above the horizontal line; but when 


the light comes from before the picture, then the vaniſhing point 


of the rays of light will be below the horizontal line : all which 


is exemplified in the following figures. For in Plate XV. Fig. 1 


the light is ſuppoſed parallel to the picture: therefore the ſhadow; 


are parallel: in Fig. 2. the light is ſuppoſed to come from behind 


the picture, and S is taken at pleaſure for the vaniſhing point of 


the ſhadow of the perpendicular ſides, and L for the vaniſhing 


point of the rays of light: in Fig. 3. the light is ſuppoſed to 
come from before the picture; and here S is the vaniſhing point 
of the ſhadow, and L the vaniſhing point of the rays of light; | 
which are both taken at pleaſure. 


From hence then, and from the following examples, it will be 


obvious, that after having drawn out any perſpective repreſentation, 


the ſhadow of it may Se, very eaſily determined upon the picture; 


Plate XV, 
Fig. i. 


therefore let us now apply what has been ſaid to practice. 


Car I, When the light comes in a direction parallel to o the 


Icture. 


To find the ſhadows of the objects A and B, which are ſuppoſed 


to be caſt upon the ground. 


Through all the corners of che bottoms of the 655505 draw 


lines parallel to the horizontal line, and through every corner of 


the top of the objects draw lines parallel to each other for the rays 
of light; and their interſections with the loweſt parallel lines will 
determine the appearance of the ſhadow S, AS in the wgure thus a 


is the ſhadow ot A, and b of B. 


From hence we may obſerve, that ſince EB is Fe TAR as a 


ray of light, therefore E BD is its angle of inclination Wiffi the 


ground; or, in other words, with the plane of the horizon. And 
we may alſo obſer ve, that in proportion as this angle of inclination 


of. 
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of the rays is greater or leſs, the ſhadows will be longer or ſhorter; 
which accounts for the reaſon why the ſhadows of objects are 
longer in a morning and evening, than when the ſun is at any 
conſiderable height above the horizon: all which may be clearly 
apprehended by attending to this figure ; or by drawing out other 
figures, and then giving different inclinations to the rays of light. 


. Casr 2, When the light comes in a direction from behind the 
5 picture. 5 


To find the ſhadows of the objects A and a, which are ſuppoſed Fig: 2. | 


to be caſt upon the ground. 


| Take, in the horizontal line, the point S at pleaſure for the va- 


niſhing point of the ſhadows which the perpendicular edges caſt 
upon the ground (for as the ſhadow lies upon the ground, it muſt 

vaniſh into the horizontal line;) from this point S, draw a line S L 
perpendicular to the horizontal line: then will 8 L be the vaniſh- 
ing line of the rays of light, and, conſequently, ſomewhere in 
this line will be the vaniſhing point of thoſe rays. Now, in this 
caſe, the vaniſhing point of the rays is above the horizontal line; 
therefore, take L at pleaſure for that vaniſhing point, and from 


thence draw lines through all the upper corners of the figures; then 


from the vaniſhing point S of the ſhadow, draw lines through all 
the bottom corners; and their ſections with each other will be 
| ſufficient guides for compleating the ſhadows, as in the figure: 
thus, Lg being drawn through 1, and S 3 being drawn through 2, 
will give the point 3 for the ſhadow of the point 1, and 2 3 for 
the ſhadow of the edge 1 2, &c. 


Here let us obſerve, that in order to determine any ſhadow, 


nothing more is required than to find the places of a certain 


number of points upon the picture, which points are to repre- 
| ſent the ſhadows of all the upper corners of any given objects: 
thus, 3 is the ſhadow of 1, and 4 is the ſhadow of A; there- 
fore, draw 3 4, which is the ſhadow of the upper edge 1 A; and 


| fo of the reſt. 


Cask z. When the light comes from before the picture. 


- 


Jo find the ſhadow of the object A, which is ſuppoſed to be caſt Fig. 3 


upon the ground. 2325 5 
Here 8 is given for the vaniſhing point of the ſhadow; LS for 
the vaniſhing line of the rays of light, and L for their vaniſh- 


ing 


64 


The PERSPECTIVE of SHadow 8. 


ing point; which, in this caſe, is below the horizontal line. 


From 8 draw lines through all the lower corners of the object, 
and from L draw lines through all the upper corners of the 
object, as in the figure: and then their ſeveral ſections with each 
other will be ſufficient for compleating the ſhadow, as before. 

N. B. From the two laſt figures, we may obſerve, that the 


farther the vaniſhing point of the rays is taken from the horizontal 


| F ig. 4. 


line, the ſhorter will be the projections of the ſhadows ; and the 


contrary, the nearer it is placed to the horizontal line: that is, 
the nearer it is to the horizontal line, the leſs is the angle of in- 

clination which the rays make with the ground ; and the contrary, 
the farther it is from it. Again, by inſpecting the ſecond figure 
it 1s obvious, that when the light comes from behind the picture, | 
the ſhadow is caſt towards the bottom of the picture, growing 
wider and wider continually, and the front of every object will 


be in ſhadow; but in the third figure, the ſhadow will be caſt 


towards the horizontal line, and grow narrower and narrower con- 
tinually, and the front of every object will be enlightened ; there- 
fore, theſe kind of ſhadows are the moſt proper for a picture, and 
conſequently, deſerve the moſt attention : for which reaſon, we 

ſhall henceforth ſuppoſe the light to come in this direction only; 


and ſhall now proceed to ſhew how to determine the appearances 


of ſhadows as they are projected by different planes, &c. 
In the laſt figure the front fide A is parallel to the picture, 
and the method for finding the ſhadow has been ſhewn already ; 


therefore proceed we to a figure whoſe ſides are oblique, though 


the ſame rule is uſed i in both caſes. 


EXAMPLE:1T-- 

To find the ſhadow of the object A, which is ſuppoſed to be 
caſt upon the ground. 
From the vaniſhing point 8 of the . draw lines through 
the bottom corners, and from the vaniſhing point L of the rays 
of light, draw lines through the top corners, which (as before) 


will cut each other, and thereby give ſeveral points, as guides for 
compleating the ſhadow.-----If only the ſhadow of the top was 
required, then the ſeats of each corner muſt be found upon the 


picture; and from thence the appearance of the ſhadow may be 


determined: thus 2 is the ſeat of the point 1, and 3 is its ſhadow ; 3 


and a is the ſhadow compleated. 


EXAMPLE | 
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To find the ſhadow of an oblique object, which } 18 ſuppoſed to 
4 caſt upon the ground. 


Here A is the oblique ſide, 8 the vaniſhing point of the ſhadow, Fig. c. 


and L the vaniſhing point of the rays of light.---- From d draw 
dS, and from a draw aL; then will de be the ſhadow of the 
perpendicular da; therefore by drawing bc, the ſhadow of bad 
will be . &c. 
EXAMPLE 2 
'To find the ſhadows of objects when caſt upon different planes. 


To find the ſhadow of a perpendicular obje& A, when it is caſt Fig. 6. 


upon a plane B inclined to the ground, but has ſome of its edges, 


as 1 2, parallel to the picture. 

From the lower corners of the object A draw lines to 8, and 
from the upper corners draw lines to L, which would determine 
the ſhadow of A, upon the ground; but this ſhadow being cut 
by the bottom 1 2 of the inclined plane, therefore part of the 
ſhadow will be caſt upon it. Now, to find this ſhadow ; from b, 
(where the line which is drawn from the loweſt corner of the ob- 
ject A, cuts the edge 2 n) draw bc perpendicular to the horizontal 
line, cutting the e Far edge 2 e, inc; then from b and c, 
draw lines parallel to the horizontal line, and from a (where b a 
cuts the line drawn from the other corner of the object A to 8) 


draw a d, which compleats the parallelogram ab cd; finally, from 


where the edge 12 cuts the ground ſhadow, draw lines through 
c and d, which will cut the lines drawn from the upper corners of 
A to L, and thereby determine the length of the ſhadow 85 the 
inclined face of the object, as in the figure. 
EXAMPLE 
To find the repreſentation of a ſhadow when it 18 caſt by an in- 
clined object upon a perpendicular plane enrs. 


From n and e draw lines to S and L, which” will give m 


for the ſhadow of e, and 2 mn for the whole ſhadow of the 
fide 2ne; but fince 2 m is cut by the edge nr of the plane 
enrs, therefore, part of the ſhadow will be caſt upon it ; which 
| ſhadow is determined by drawing a line from © (where 2m is 
cut by nr) to e; thus, noe is the ſhadow which is caſt upon 


the perpendicular plane, and no2 is the ſhadow that 1s caſt 
upon the ground. 
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EXAMPLE 5. 
To find the ſhadow of a perpendicular object A, when it is caſt 


upon a plane B, that is every way oblique with the picture, but is 


nevertheleſs fituated in ſuch a manner as to have the vaniſhing line 


LP, of the perpendicular fide abc, paſs through the vaniſhing 


point of the ſhadow. 
From the upper and under corners of A, draw lines to 8 and 


L, as before; then, from where the ground ſhadow is cut by the 
edge a1, draw lines to the vaniſhing point P of the oblique fide 
B; which will cut the lines drawn from the upper corners of A, 
and thereby determine the length of the ſhadow. 

EXAMPLE: 6. | 

To find the projection of the ſhadow of a perpendicular object 
A, when it is caſt upon an inclined plane that is every way 
oblique with the picture. 

From the lower corners 3, 4, of the object A, 1 lines 
to 8, cutting ab in c, o; continue LS till it cuts the vaniſh- 
ing line X (which being almoſt out of the picture, the figure 
ſhould be drawn with every line and point belonging to it) of the 
fide abfd; and from this point V draw lines to c, o; then lines 
from 6, 5, to L give the ſhadow of thoſe points upon the oblique 


lide a bf d. 


N. B. Here let us 1 notice, ET fine the ſhadows of all objects 


which are caſt upon the ground will vaniſh into the horizontal line, 


fo, for the very fame reaſon, the vaniſhing points of all ſhadows 


| Plate 


VI.. 
Fig. 2. 


which are caſt upon any inclined, or other plane, will be ſome- 
where in the vaniſhing line of that plane, as in Example v. 


Figure 7. - -And here alſo obſerve, that although we have taken 


the vaniſhing points of the ſhadows always within the picture, for 


the conveniency of room in each plate; yet, it is to be obſerved, 


that, in general, the farther it is taken from the picture the better. 
Of Snabows projected by the Candle, &c. 


In ſhadows of this kind, nothing more is required than to have 


the luminous point, and its ſeat upon the ground; for by drawing ; 
lines from thoſe points through the upper and under corners of 


each particular obje&, the ſhadow of that object may be found, 
as in the former figures; but the ſhape of the ſhadows will be 
different; that is, they will grow wider and wider continually, 
the farther they are projected. We have given ſeveral W 

this 
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this figure, and —__— every line and point that were neceſſary in 
the operation ; which, it is preſumed, is ſufficient for the purpoſe. 
Theſe examples for determining the projections of ſhadows upon 
the picture are all that we think neceſſary, as they contain the 
moſt general rules for the common practice of perſpective; how- 
ever, in the appendix to the ſecond edition, we gave the following 
examples, which are to be paſſed over by the generality of our 


readers, ſeeing they are more curious than uſeful. 


1 EXAMPLE 7 „ 5 
When the ſhadow is caſt by a perpendicular object, which will Plate XV. 
admit of great variety. = „„ e Fig 9. 
Iiſt. If the vaniſhing point S of the ſides 1 5, 3 4 be the vaniſh- 
ing point of the ſhadow upon the ground, then will 8 be alſo the 
vaniſhing point of the ſhadow upon the inclined plane.---Thus the 
ſhadow cd, which is caſt by AB upon the inclined plane 1 5 q 4, 
wit van inte 8, - = TS 
 2dly. If the vaniſhing point S of the ſhadow be taken within the Fig. 10. 
vaniſhing wg Hof the edges 1 5, 3 4, then the vaniſhing points 
of the ſhadow cd, will be above the horizontal line; and may 
always be found in this manner; viz. find the ſhadows Aa, a c, 
and continue the vaniſhing line RS above the horizontal line at 
_ pleaſure; then from the vaniſhing points H, V, of the inclined 
plane, draw HV, cutting Rs in s, and then is s the vaniſhing 


point of od. N 


 2dly. If the vaniſhing point S of the ſhadow be taken without Fig. 11. 
the vaniſhing point Hof the edges 1 5, 34, then the vaniſhing 
point 1 of the ſhadow cd will be below the horizontal line: and 
this is found by drawing a line through the vaniſhing points V and 

H of the edges 4 3, 1 3 of the inclined plane, till it cuts the va- 
niſhing line RS in 1. FVV e 
No the reaſon of all this muſt appear extremely evident, if we 
conſider, firſt, that howſoever a ſhadow is caſt upon any plane, it 
muſt vaniſh into a point or points in the vaniſhing line of that plane; 
becauſe the boundaries or out-lines of every ſhadow, are conſidered 
only as lines drawn upon a plane. And ſecondly, becauſe the va- 
niſhing points of the ſides of any ſhadows, and the vaniſhing point 5 
of the plane of rays, which projects thoſe ſhadows, muſt always = 
be in the ſame plane: but, as we obſerved before, this will more 


fully apppear by the following figures. ws 
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Fig. 14. 


drawing LV e H. 
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EXAMPLE 8. 
To find the ſhadow of A BOP upon the inclined plane 1 3 "Y 
Here V L continued will be the vaniſhing line of the inclined 
plane: and; to find the ſhadow d, firſt determine the ſhadow of 


 ABOD upon the ground, which will cut the lower edge of the 
inclined plane; then continue RS till it cuts VL in V, and 


from R, draw RL parallel to the horizontal line which will cut 
VL in L; ; and then are L and V the vaniſhing points of the 
ſhadow, as in the figure.------ From this figure we may obſerve, 


that the line VL paſſes through the vaniſhing point H of the 


edges 1, and 34, therefore the vaniſhing point V may be found by 


 ExamPLE 9. 
In this figure 134 5, is an inclined object which caſts a ſhadow 
upon the planes A, B, O. 
Find the ſhadow of the perpendicular 1 123. upon the 
ground, which will cut the lower edge of the plane A in a; con- 


tinue 1a till it cuts the horizontal line in f; then is f the va- 
niſhing point of the ſhadow of the edge 1 3, therefore from R 


draw a line through f, and continue it at pleaſure, which will paſs 
through G, (the vaniſhing point of the inclined face 1345) then 
from I, the vaniſhing points of the perpendicular planes A, O, 


draw HV perpendicular to the horizontal line, which will cut 


RV in V, and thereby give V for the vaniſhing point of the ſhadows 


ab and cd; therefore from a, draw a V; from b draw þ S; from 
c. draw c V, and laſtly, from 3 draw 3 R, which will give the 


point d for the ſhadow of the corner 3. And in order to find the 
vaniſhing point of the ſhadow which is caſt upon the plane O, by 
the top 34 of the inclined plane, continue VH below the hori- 
zontal line, and draw a line from R parallel to the horizontal line, 
which will cut V R in R, and thereby give R for the vaniſhing point 
of that part of the ſhadow ; as is evident by the figure. 
5. EG MELE 19, 
To determine the ſhadow of the pillar A, when it 1s caſt upon 


two inclined planes. 


Here HV and VL are the vaniſhing lines of the inclined planes 
124, 2 3 4.-----Find the ſhadow upon the ground which will cut 
the lower edge of the plane 12 3 in ab; then continue HV till 
it cuts RS continued, and then is this point the vaniſhing point of 


the ſhadow a bed; and fo alſo 8, where the vaniſhing line VL. cuts 
RS, is the vaniſhing point of the ſhadow c de f. 


EXAMPLE 
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EXAMPLE II. 
When the ſhadow is caſt by a perpendicular object on oblique pig. 15. 


When the ſhadow is caſt by an inclined line AB upon an in- 9 70 
Find the ſhadow of A B upon the ground, and continue it till it . 
cuts the horizontal line in q; then from R, draw a line through 
q., cutting the vaniſhing line H V, of the plane 1 2 3, in f; and 
then is f the vaniſhing point of the ſhadow ab; and if Rf be 
continued, it will cut the vaniſhing line NU in CLIé. 
Theſe are a few of the many examples which might be produced 
as a farther illuſtration of the perſpective of ſhadows ; for this part 
of perſpective might be extended to infinity: however theſe figures 
contain ſome of the moſt general principles that we can think of, 
and are abundantly ſufficient to ſhew how the appearances of any 
ſhadows are to be exactly determined, upon all ſorts of planes, and 
in the moſt difficult ſituations 5 : 


OAT . f . l . r & CE TEES . f. . FELT ir TT . : - & x 


g R S T. II. 
: Hue ſhewn how to determine the appearances of ſhadows, 
II we might now proceed to the conſideration of Aerial Perſpec- 
tive, &c. but as that is handled at large in the laſt chapter of the 
firſt book, the reader is now referred to that : however, by way 
of ſupplement to what is there advanced upon the ſubject, we qr 
: eg 
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beg leave to make the following obſervations. For, ſince various 
have been the opinions about the colour of ſhadows, and as various 
the methods purſued by painters and other artiſts, we ſhall there- 
fore only offer a few hints taken from Nature, which perhaps may 
be of ſervice to the young ſtudents in the arts of deſign. 

By ſhadow then, in this place, we mean the colour of that part 
only of an object, which is either turned from the light, or is 
wholly in the ſhade. Suppoſe, for inſtance, the pillar W to be 
placed near the fide of a wall, b; ſuppoſe alſo, that the rays of 


i light come from behind the wall; then, it will be evident, that 


part of this obje& will be enlightened, and part will be wholly in 
ſhadow. Now, the lower part, which is wholly in ſhadow, is of 


the ſame colour the whole object would be of were the ſun not to 
| ſhine upon it; or, in other words, it is of the ſame colour which 
the whole object would be of in common light. From whence, 


we infer ; Firſt, (allowing for the different accidents of the Suns 
light, the air, &c.) that the ſhadow of the pillar W, is the real 
colour of that object in common light; but being oppoſed to a 


ſuperior light, is, in compariſon of that ſuperior light, a ſhadow, 


Secondly, that therefore the colour of all ſhadows muſt be propor- 


tionably lighter or darker, as that object to which it is a ſhadow, 
is of a lighter or darker colour. This we have explained in the 
following manner: the objects W, W, we ſuppoſe to be white; 
the object Y, to be yellow; the object G, green; the object R. 
red; the object B, blue; and the object B, black .- Here the 


ſhadowed parts of each particular object are made darker and 
darker, in proportion as the colours of- the ſeveral objects recede 
from white to black; which is evident by the figure. Thirdly, 
ſince the ſhadows of all the above objects are nothing more than 
the effects of common light, compared with the effects of the ſu- 


perior brightneſs of the ſun; and ſince objects are as diſtinctly 
ſeen by a common uniform light, as they are in the ſun-ſhine ; 
therefore thoſe objects which are in ſhadow, ſhould be as highly 

finiſhed, and their parts as well made out, in the picture, as the 


parts of their neighbouring objects, which are in the higheſt light. 
And fourthly, from hence it follows, that the ſhadow of ever 
object muſt partake of the real colour of that object; and there- 
fere, black can never be the ſhadow of white, nor of any other 
colour than that of black. e 


By 
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By thus ranging the colours in their proper orders, we may 
eaſily conceive the degree of darkneſs which is peculiar to the 
ſhadow of each colour. And if any one would moreover ſatisfy 
himſelf of the truth of this, let him have a number of angular 
pieces of wood, painted of different colours; then, by oppoſing 
one ſide to the light, the degree of ſhadow will be very viſible. 
And from hence alſo we may obſerve, that the ſtronger the light 

ſhines upon any object, the darker will be its ſhadow ; for in pro- 
portion as the ſun ſhines ſtronger or fainter upon an object, the 


oppaſition of the light and ſhadow will be greater or leſs; and 


conſequently, the more perceptible will be the ſhadow. And this 


accounts for the blackneſs of ſhadows by candle or torch-light; 
becauſe the violent oppoſition between real light and total dark- 
nels, together with the faintneſs of the reflection (from the ſmall- 


neſs of the luminary) muſt produce that effect. 


From theſe obſervations then it appears, that the colour and 
degree of darkneſs to each ſhadow, is abſolutely neceſſary to be 


known, and ought to be well underſtood, in order to produce a 
good effect in a picture, or to repreſent any object as it appears in 


nature. It is in this, and in a proper diſtribution of the lights and 
| ſhadows in a picture, that the Chiara Obſcuro conſiſts; and it is 


this, and this only, which can give a clearneſs to any ſhadow, 
Whether in a print, drawing, or painting. e 


We ſhall juſt offer a few hints for determining the ap pearances | 
of the reflections of objects in water, &c. and ſo put an end to 


this chapter. | 5 5 

The reflections of objects in water, or any other tranſparent 
medium, may be conſidered, firſt, as to their colour; and, ſe- 
condly, as to the length of their refle&tions.----As to their colour. 
If the medium be very clear and tranſparent, the colour of the 
reflections is very near the colour of the objects; but in a thick 
or dirty medium, the reflection of an object very ſenſibly changes 


its colour, and partakes more and more of the colour of that 


medium in proportion as it is more denſe and muddy, till, at 


laſt, the reflection will entirely diſappear. And, in order to 


make water appear tranſparent (which is done principally by 
means of reflections) the reflections ſhould be as perfect as 
poſſible. 9 79 e Eo SENS 
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_ EXAMPLE 
To determine the reflection of any object i in water. 
Let 1 be an object ſtanding upon a hill, and a its bottom ; 
continue the ſides of the object downwards, at pleaſure (as the 


_ dotted lines in the figure) and ſuppoſe e is where the even ground 
cuts the bottom of the hill; then ſet off cd equal to c 1, which 


will give the length of the reflection. Again, for the object 3, 
which ſtands upon the flat ground ; make the length of the re- 
flection f equal to that object. The object 4 is too far from 
the water to have any reflection; and the reflections of the objects 
o, n, g, which are floating upon the water, are each equal &c. to 


the height of its peculiar object. So alſo as to the inclined 


object 2; the reflection of that muſt have the ſame angle of 
inclination with the real object, and be of the ſame length as 
in the figure. From which it appears, that all kinds of reflec- 


tions are very eaſily determined; ſince nothing more is required, 


than to ſet off the perpendicular height of each object, down- 


| wards, upon the water. &c. 


What has been advanced upon reflections, relates only to a ſtag- 


a nating medium; that is, a ſtill or ſmooth water, or the like, which 
is the fitteſt for an explanation of this matter, and will be ſufficient 
for giving the learner a general idea of reflections: but when either 
the objects, or the water, or both together, are in motion, then, 


though the reflections will be wavering and uncertain, yet the 
above rules will be of great ſervice in ſuch caſes; and eſpecially, 
if they are joined to the ſtudy of nature. 


We cannot conclude this ſection without the Wei quotation 
from Mr. Pope's ſecond Paſtoral; which ſeems an inimitable 
picture of nature, and much to our 2 purpoſe. 


« A ſhepherd's boy (he ſocks no better name) 
„Led forth his flocks along the ſilver Thame, 
„ Where dancing ſun-beams on the waters play d, 
And verdant alders form'd a quiv'ring ſhade.“ 
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Ofa Bird's Eye View * and how to > apply it 
in drawing Fortifications. 5 


SPE LT HoUGn this 3 of perſpective is eaſily . 
from our general rules, yet I have here added the 
N A 45 following figures, which are ſufficient to explain this 

Yi © xy matter. And I have made the firſt figure very ſimple, 
0 * with upright walls only, and without baſtions or 
any the leaſt common parts of fortifications. 

In drawing the repreſentations of fortifications, it is neceſſar 
not only to ſhew one view as ſeen upon the ground, but to exhibit 
alſo ſo much of the ſeveral buildings as the eye can poſſibly take in 
at one time from any fituation. And in order to do this we muſt 
ſuppoſe the eye to be removed a conſiderable height above the 
ground, and to be placed as it were in the air, ſo as to look down 
into the building, like a bird that is flying. 
EXAMPLE I. 
Suppoſe therefore M, N, O, to be the walls of three "I Plate 
_ cations, the loweſt (O) of which, is ſurrounded with a ditch.---- I. 


Now to draw theſe ſeveral repreſentations, we muſt firſt chooſe a © 
proper height for the horizontal line, and then proceed exactly in 


. When the eye is 88 to be placed 8 8 any building, &c. as in 


the air at any conſiderable diſtance from it; we then call it a Bird's Sight, 
or Bird's Eye View. 
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the ſame manner, as if we were drawing any objects by the common 
rules; only obſerving to let the diſtance we work with, be ſome- 
what greater than the ſpace between the bottom of the picture and 


the horizontal line.----- And, if it were required, to draw the 


appearance of a ditch, or the like; then from the ſurface of the 


ground, as IK, ſet off I 2 equal to the ſuppoſed depth, and draw 


a line to the yaniſhing point of the top edge of the ditch ; and fo 


likewiſe for the ſurface of the water, which we will ſuppoſe to be 
at the diſtance I 1 from the top of the ditch. Set this diſtance 


from I to 1, which will be a ſufficient guide for the above 
purpoſes.” -- ne 7 


It is eaſy to conceive, that the higher the horizontal line is 


placed, the more of the fortification will be ſeen, and the contrary 


| Fig. 7,8, 


the lower it is placed. „ 
2 „„ 7 ĩꝰõꝑ . 
This example is exactly copied from Marolois' book of per- 


ſpective, Fig. 168, 169. 


In Fig. 7. we have the greateſt part of a plan of a pentangular 
fortification; from the angles of which perpendiculars are drawn 
to the line AB. The diviſions on AB are transferred unto A B, 


Fig. 8. and from each point, lines are drawn to C, and alſo 8 


the diſtance L, which give the ſeveral angles of the ditch, 
baſtions, &c. Thus K C is interſected by ML, which gives the 
corner of the ditch m, &c. Having put the plan into perſpective, 

then the elevations are to be found as follows.----From any point 
I, in the horizontal line, produce a line to the bottom of the 
picture in K; from K, erect the perpendicular K N, upon which 
ſet the ſeveral heights and alſo the depth of the ditch, as in 
the figure; now draw lines from thoſe diviſions to I; which 
will determine all the elevations: thus, for the angle of the 


baſtion f; produce a line from f parallel to MK, cutting K I 


in k; now draw k i parallel to K N, which give the heights, &c. 
of that baſtion 5 and ſo of the reſt. cs | | 8 | 
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© 4 4A8 
Of the PARALLEL PicTurE, ſuch as Ciclings, 


or the like; or what is uſually called, 
HoRIZONTAL PERSPECTIVE. 


ARSE HIS kind of perſpective i is e eaſy, becauſe 
"a M little more 1s required to be known than what has 
. T * been already taught in Sect. II. Chap. II. of this 
1 180 viz. _ How to find the appearance of objects 
which are ſuppoſed to lie upon the ground. For 
1 ef moſt objects Which are s on Mes, are 
ſuppoſed to be perpendicular to them : and therefore, the rules for 
determining the repreſentations of objects in this manner, are 
exactly the ſame as thoſe for determining the repreſentations of 
objects which lie flat upon the ground, in the perpendicular picture; 
and conſequently, the rules which ſerve in one caſe, will ſerve in 
the other alſo. 
The firſt things to be conſidered in theſe and the like repre- 
ſentations, are, the diſtance of the eye, and the center of the 
picture.------As to the diſtance of the eye, that is unalterable, 
8 the picture is fixed; therefore, if the cieling be ſo large, 
or ſo low, as to ſubtend too great an angle at the eye; that is, if 
the longeſt dimenſions of the cieling be much greater than the 
diſtance at which the ſpectator 1 1s to look atit; then, in this caſe, 
the cieling ſhould be divided into compartments, which may ſerve 
L 2 as 
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as frames for the intended perſpective repreſentations : and we 
muſt be always careful, when we take the height of any cieling 
from the floor, to deduct the height of the ſpectator's eye thero- 
from, which is uſually about 5 feet 6 inches. And in regard to 
the center of the picture, the general (and, we believe, the beſt) 


method has been, to fix it in the middle of the picture, unleſs any 


thing prevents the eye from ſeeing it conveniently from that place; 

becauſe then there will be a uniformity of the parts, which will 

agree with each other, and be more likely to deceive the eye. 
And it is to be obſerved, that in theſe kinds of fixed, or im- 


moveable pictures, the ſpectator ſhould always fix his eye directly 


_ againſt the center of the picture; for otherwiſe the repreſentations 
will not have their deſired effect. 


Now, in order to draw any piece of Dcripettive upon a cieling, 
the beſt way ſeems to be this, viz. Take the dimenſion of the 


cieling, and make an exact calculation of the diſtance and height 


| Plate 
XVII.. 
Fig. 1, 2. 


of the eye; then draw out the intended deſign upon a large piece 
of paper, by way of model, and from thence transfer it unto 
canvas, with the addition of colouring, effect, &c. and finally, 
from thence draw 1t upon the cieling, by net- Work. 


To draw upon a cieling a deception, which, viewed from a 
1 point, ſhall appear like the Aides of the room continued 
upwards. _ 

Let ABFD bea cieling drawn upon paper to a cert ain ſcale ; 
and let E be the eye; E C, its diſtance ; and C the center of the 
picture. Now, let it be required to make the cieling appear as if 
the ſides of the room were continued upwards equal to the length of 
AB. ---- Through the center C of the picture draw E I E 2, parallel 
to A B, which may be conſidered as the horizontal line; then 


draw lines from the corners A, B, F, D, to the center C, and make 


CE equal to CE; by which means A a may be cut off equal to 


the given length A B, and conſequently, from thence all the repre- 


ſentations may be compleated, as in the figures: thus, ab being 


drawn parallel to AB, gives the ſide AB a b, and ad being drawn 
parallel to AD, compleats the fide A D ad, &c.---In this figure, 


the center lies out of the middle of the picture; but in the 
ſecond figure, the eye is directly in the middle. 

Here we may obſerve, that if lines are drawn through the center 
of the picture parallel to the ſides of a room, then thoſe lines 
may be conkidered as {0 many horizontal lines, and may be mage 

uſe 
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uſe of accordingly. Thus, EI CE 2 will ſerve as a horizontal, Fg. 1: 
or vaniſhing line, for all objects which can lie upon the planes 

A Bab, DF df; and EC Ez will ſerve as a horizontal line for 

all objects which can lie upon the planes AD a d, B F bf.----- 
By turning the figures we may conceive this very clearly; but in 

the next figure it is more fully explained. C tas 

In this figure we ſhall ſhewihow to find the repreſentations of 
ſuch objects only as may occur in common practice, ſuch as co- 

lumns, pilaſters, arches, and windows. And firſt of columns. 


2. To find the appearance of Two CYLINDERS upon a cieling. 


Let the circles M, I, repreſent the ends of two cylinders, and Fig. 3: 

let HL be the vaniſhing line of the plane ABab; EC, Ei 
the diſtance, and C the center of the picture.-----About each 
circle M, I, deſcribe a ſquare, and put the diſtance of the eye on 
en HL continued; then draw a line from each corner of the 
ſquare to C; and then, a parallelopidedon may be made of any 

length, which will be a guide for compleating the cylinder; as 

| hath been ſhewn before in this book. Now, by the ſame me- 
thod, the appearances of columns may be determined, with this 
difference only that three ſquares muſt be found as guides in- 

| ſtead of two; that is, one for the bottom of the column, an- 
other where it begins to diminiſh, and a third at the neck of 
the column. ih 5 I Sn 


2. To find the repreſentations of T wo PILASTERS, 


Let F and G be the ends of the pilaſters.-----From each corner 
draw lines to C, and, by means of the point of diſtance, we may 
Cut off each pilaſter to its proper length. 


4. To determine the appearance of a SQUARE OBJEcT K, which 
e lies oblique with the picture. FR 


| Let 5 be one corner, 57 the given length. _ 

From the corner 5 draw lines to the above vaniſhing points, 
and cut off 56 equal to 57; from whence the figure may be 
compleated. 55 BY CO or 

On the oppofite fide viz. DF df, we have finiſhed theſe repre- 

ſentations with ſhadows, &c. ji 


n 
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5. To put an ARrcn into perſpective. 

Let m4 be the width of the arch, mn the height to where 
the arch ſprings, and no the height of the circular part; alſo 
let ECE be the vaniſhing line; CE the diſtance of the 
the picture, and C its center.-=---From m and 4, draw lines to 
C, and cut off mn, no, equal to mh, hi; then draw the paral- 
lelogram nopq, which will be a guide for drawing the arch. 


Again, for the depth of the opening.------From 4, draw a per- 


Fig. 4. 


Fig. 5. 


pendicular to DA, and make it equal to the propoſed depth; 


and from its extremity s, draw a line to C; then from p draw 
a line parallel to 48, which will cut Cs, and thereby give 
the proper depth; do the ſame on the other ſide; then draw 


the bottom curve for the other fide of the arch parallel to the 
upper curve, as in the figure; and ſo will the repreſentation 
= ens 8 ; 


6. To find the appearance of a WIN Dow, the top of which we 
will ſuppoſe to be even with the top of the arch, and to be two 


| Set off the real width 2f, and its height 2g, and from the 


points 2, # By draw lines to C 3 then continue the line 09 6 
which will give the top rs, and from E 1 draw a line through 
the corner r, cutting gt in w; then from w, draw wv parallel 
to rt, which compleats the window rs ox. The depth is found 


in the ſame manner as the depth of the arch, viz. by the per- 


pendicular 2 1. 


On the oppoſite fide to this alſo, are the above figures wholly 


compleated. 
7. To put a Cok NICE into perſpective. 


Draw out the projection, &c. of the cornice, about which 
deſcribe the plane ABCD; then put that plane into perſpective, 
as a bed; from whence all the mouldings may be determined, 


as in the figure ihfg. 


8. To put a BASE and CAPITAL into perſpective. 


For the baſe -- - Although nothing more than the plinth can 
— e de Feterälly 
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generally be ſeen by the eye, yet we have here given a method 


for determining the whole projection. ---- Let AB be the diameter 
of the plinth, and BF the height of the baſe; make a ſquare 
with AB, and from B draw a line to C, and cut off Bd equal 

to BF, and from d draw dq parallel to AB; then with dq 
make another ſquare ; and divide A B into eight equal parts, 
and one of thoſe parts (according to Gibbs) is the projection of 


the mouldings : therefore, make B 1 equal to one of thoſe parts, 
and from 1 draw a line to C, cutting the edge of the fartheſt 


ſſquare in b; then from b draw a line parallel to d q, and ſet 
off the width b d upon the other three ſides of the parallel 
ſquare ; then, by drawing lines through thoſe points, we ſhall 
have a ſquare equal to the diameter of the column; and from 


theſe two ſquares the whole appearance is to be compleated. 


The figure G repreſents it as finiſhed. | 


9. To put a CAPITAL into perſpective. 


Let pf be the diameter of the bottom of the capital, eg the 
diameter of the abacus, a e the height of the capital, and fg 


the projection of the capital.------Set off fb equal to fg, and 
make the ſquare bl; then draw e C, g C, and cut off ek 


equal to ae: then draw ki parallel to ag, and with ik 


make a ſquare ; finally, from -the corner of one ſquare draw lines 
to the correſponding corners of the other, as in K; then ſhall we 


have ſufficient guides for compleating the capital. 


10. To put the Human Ficuke into perſpective, upon a 
| _ cieling, &c. NͤäͤPVU 
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Having made a deſign of the figure, deſcribe the rectangle about Fig. 6; 


it, as ABF D, and then reticulate it in a proper manner; after 


which, put that rectangle and the reticulation into perſpective, as 
abfd, which will give all the foreſhortnings, as in the figure. 
We are very fenfible, that it is impoſſible to give rules for 
putting the human figure correctly into perſpective, and that the 
greateſt part muſt be left to the judgment of the artiſt ; yet theſe 


hints may be of ſome ſervice in deſigning figures for the above 


purpoſes. So likewiſe, as to the ſize of figures which are to be 
ſeen at a conſiderable diſtance; we know of no rules by which 


they can be correctly determined; and therefore, in ſuch caſes, the 


beſt 
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beſt way is, to ſketch out ſeveral figures of different ſizes upon the 
intended picture; then, by looking at them from the point of view, 
the eye will immediately inform the artiſt which of them is of 
a proper proportion. F =p So ON ORs 


In Book I. Chap. IV. Sect. III. we have given ſome general 


rules from Mr. Hamilton, for drawing any perſpective repreſen- 


tations upon vaulted roofs, domes, or other uneven ſurfaces; 
and therefore if the curious reader would inform himſelf of that 


part of perſpective, we refer him to the figures, where this 


article is conſidered at large; which will ſufficiently explain the 


2 "ap and 8th figures, ſince there the rules are applied to practice. 


ut as we have ſaid very little upon drawing a dome, &c. upon a 


flat cieling, and as the operation is quite mechanical, we {ſhall 


therefore introduce it in this place, VV : 
In order to find the repreſentation of domes, it is neceſlary 


to draw out the plan, and half the elevation, of the deſign which 
we intend to repreſent, to a proper ſcale, upon paper : thus, let 


the gth figure be the ſection, or half the elevation, of the in- 
tended deſign ; and let the two outward circles, (Fig. 10.) and the 


ſmall ſquares and circles within them, repreſent the plan of it : 
from which two figures we may perceive, that the deſign conſiſts 


of eight columns upon pedeſtals, with an entablature, in the 
Corinthian order; that thoſe columns are ſuppoſed to ſtand againſt 


a perpendicular wall Ae, Fig. 9.; and that the dome is a ſemi- 


circle, and begins to ſpring from the top of the cornice. Now, 


having drawn out the plan and elevation, as above directed, the 
repreſentation of any deſign may very eaſily be determined in the 


following manner. 


11. To draw upon a flat cieling the repreſentation of a dome *. 


Having given the elevation and plan, chooſe the center and 
diſtance of the picture. Thus EC, Fig. 10, is the diſtance of 


the picture, and C is its center; that is, E C is the diſtance at 


* This method for finding the repreſentation of a dome upon a flat 
cieling, is principally taken Fen Andrea Pozzo's firſt Book upon Perſpective, 
publiſhed by Mr. John Sturt, engraver, in 1707; and therefore, if what 
we are going to adyance upon the ſubject ſhould appear not to be ſufficient, 


which 


the reader is referred to the above book. 


Of HorizonTar PERSPECTIVE. 


which the eye is to view the dome when painted, and directly 
under C is the point from whence the eye ſhould be placed to 
look at the picture. Now, this point C being taken without the 
repreſentation will give a greater length for the columns, &c. and 
will prevent ſome confuſion, which would be occaſioned by placin 

the center within it. Theſe neceſſary points being ſettled, let us 
next deſcribe the parallelogram ABCD about the elevation, 


Fig. 9. and then draw lines parallel to AD, from the ſeveral 
heights g, f, e, &c. as in the figure: after which, from the center 


of the picture C, (Fig. 10.) draw CD perpendicular to E C, 
and from E draw EA, parallel to CD; then from A draw AD 
parallel to E C, and continue it beyond D at pleaſure ; and then 


will EA be a line for the plan, and AB a line for the elevations : 
therefore, from the point A ſet off the ſeveral meaſures from AD, 
Fig. 9. which are the meaſures of the plan; and from AB of 
the ſame figure, ſet off the ſeveral diſtances, which are the 


meaſures for the elevations : thus Ad, Fig. 10. is the width of 


the plan AD, and A B the height of the whole deſign, properly 
divided for the height of the ſeveral members, which may eafily 


be conceived by comparing the two figures ꝙ and 10. 
Having proceeded thus far, the next thing is to put the elevation 


into perſpective, as in the 1oth figure; where A b cd, &c. is the 


repreſentation of ABCD, Fig. 9. This is done by drawing lines 


from A and d to the vaniſhing point C, and then drawing other 


lines from the ſeveral diviſions upon AB to E, which cutting AC 
in correſponding points, will give the apparent depth of each part ; 
from whence the whole elevation may be reduced into perſpective, 
as in the figure. Having proceeded thus far, the next thing (and 


indeed the principal of all) is, to deſcribe ſeveral circles from 
different centers, and each of a different diameter; which is done 


thus: from the ſeveral diviſions, as n, m, k, draw lines parallel to 
AE, cutting dC in r, p, o; then from d, r, p, o, draw lines 
parallel to A B, cutting the perpendicular CD in 1, 2, 3, 4; 
then is 1 the center of the outward circle, and 1D (which is 
equal to Ad) is its radius; therefore, deſcribe the outward circle, 
and from the ſame center deſcribe the ſecond circle, and then, 


within thoſe two circles, draw the plan, as in the figure. Again, 


for the height of the pedeſtal; draw s 6, r 2, parallel to AB, 


cutting CD in 2and 6; then is 2 the center, and 26 the radius 
of that circle which governs the heights of the pedeſtals. In like 
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where each column begins to diminiſh, and 4 is the center of the 
circle for the top of the cornice; and fo of the reſt: all which. 
may be made very familiar by drawing out the figure. As to the 
returns of the pedeſtals and mouldings, they all vaniſh into the 


manner, 3 is the center of the circle which limits the length to 


ſeveral centers of thoſe circles, which determine their heights : 


thus 2 is the center of the circle for the height of the pedeſtals ; 
and therefore, the oblique ſides of thoſe pedeſtals terminate in 


that point. And as to the ornaments which may be drawn upon 
the dome, they alſo are to be determined in the ſame manner; 


as will be evident by a very little attention to the figure ; and by 
applying theſe rules to practice from a larger ſcale than this upon 


the plate.---The eleventh figure is the repreſentation more nearly 
compleated, and between each column we have introduced a pannel 


to fill up the vacancy, and to give a hint how to diſpoſe orna- 


ments proper for this ſort of repreſentations; for whether figures, 


feſtoons, or any other kind of carved ornaments, are intended ; 


by inſcribing ſquares about each, and by dividing them into 
ſmaller ſquares, we may reticulate each cell, which will be ſuffi- 


cient for foreſhortning all kinds of ornaments. 


CHAP. 


of ScexooRapny, or ScENE-PAINTING. 


p enen is the art of peintag upon ſeveral 


% 8 various poſitions with reſpect to the eye, in ſuch 
« DN a manner that all thoſe different ſcenes, when ſeen 


„K from one certain determinate point, may correſpond 


« with each other, and repreſent one entire view of the deſign 
« without breaks or confuſion, as if it were one continued pic- 
ture.“ This is Mr: Hamilton's explanation of SCENo0GRAPHr ; 
who has handled this ſubje& in a very clear and comprehenſive 
manner, both in theory and practice; and therefore what I in- 
tend to offer upon it myſelf, ſhall be principally an abſtract 
from him. For, ſince it is impoflible for me to treat it in a 


better manner than he has done before me, I ſhall therefore refer 
my reader to his and Pozzo's * books, if what I ſhall offer be 


not ſufficient for his purpoſe ; and in order to be as conciſe as 
poſſible, I ſhall ſuppoſe him to be acquainted with the nature 
and conſtruction of theatres in general, and that he only wants 
to know, how to draw ſuch e as are proper for theſe 
places. 

: The deſign of ſcene-painting, i is not only to decorate the theatre, 
but to make that part of it, which lies beyond the ſtage, appear 


. * Andrea Pozzo, in both his books upon perſpective, has alſo been very 
copious upon the fame ſubject. 


M 2 ES | much 


23 planes, or ſcenes, at different diſtances, and in 
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much longer than it really is. This is effected by raiſing the 


floor to a certain angle, by ſloping the cieling, and by raiſing the 
ſcenes in ſuch a manner, that both floor, cieling, and ſcenes, ſhall 


be a part of a hollow pyramid, like LON Mlonm, which, if 


continued, would meet in the point T; and after having diminiſhed 
each ſcene in its due proportion, then by drawing thereupon the 


intended deſign, by the common rules of perſpective, ſo that 


every ſcene, when put in its proper place, ſhall appear as a part 
6 d : ye 
As to the inclination of the floor and cieling, and alſo the 


ranging, and the ſpace between each ſcene ; theſe, as I ohſerved 


before, I ſhall ſuppoſe my reader acquainted with, and therefore, 
ſhall have regard only to the drawing perſpective repreſentations 


upon planes fituated in the above manner. _ = 
Here AB FD is that part of the theatre which is allotted for 


the ſpectators, K G LM the proſcene, LM ON the curtain, a be d 
the aperture in the curtain through which the ſcenery is ſeen, 


ML ml the floor upon which the ſcenery is placed, PQRS the 


8 farther end of the theatre, E the eye, E H its height above the 


floor AB D F, h its ſeat upon the horizontal plane ef QP, and 


T the center of contraction for the ſcenes, floor, &c. MR” 
Now let AB CD be a plan of the theatre, ee the ſeat of the 
curtain, M L the 3 the curtain, b b, &c. the grooves 
for the ſcenes to ſlide in, ¶ the eye, and T the point of con- 


traction. -Here the diſtance C H of the 2 from the curtain, 


is not taken ſo great as in the laſt figure; for, was the point of 
ſight placed at one end of the houſe, then the moſt ordinary part 
of the company would have the beſt view of the ſcenery ; and 


therefore, about the middle of that part of the houſe which is 


allotted for the ſpectators, is thought the moſt proper place for the 
eye; as in the figure. Fe > 5 
And having determined the plan for the ſcenery. and fixed the 
point of ſight and center of contraction, let us next determine the 
height of the eye, and the height of the ſeveral ſcenes 


Let AB CD be a perpendicular ſection of the houſe in the line 


OT (Fig. 2.)----Draw lines perpendicular to HT from the 
points H and T, till they cut the line C'S of the 3d figure in 
the points h and S; then is h the ſeat of the eye, and S the ſeat 
of the point of contraction: again, continue the parallel lines 


through the ſeats of the ſcenes, till they cut the line CS in I, 
1, 2, 3, 4, which will give the diſtance between each ſcene ; and 


from 
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from the point I draw Ie, for the inclination of the ſtage, and 
continue it beyond T, at pleaſure: then, for the height of the eye 
and point of contraction, make E h in this figure equal to E h in 


Fig. 1 *, and draw E T parallel to CS, cutting IT in T; then 


is Eh the height of the eye, and T the Point of Contraction. 


From hence it is evident, that ſince the floor Je is fixed, the 


point of contraction muſt be governed by the height of the eye. 
For let x h be the height of the eye; draw x e parallel to h 8, and 
then is e the point of contraction; and in proportion as the height 


of the eye is greater or leſs, the point of contraction will be nearer 


or farther off. By this method of varying the height of the eye, 


great variety of ſcenery may be introduced; but how far it is 
allowable to alter the height of the eye in ſcenes for the ſame en- 


tertainment, muſt be left to experience to decide: however, this 


we may obſerve, that it ought never to be above the middle of 
the opening of the curtain, (that is, above s in Fig. 1.) nor much 


below the face of an actor upon the ſtage. And in regard to the 


point of contraction; it is not neceſſary to have it upon the end of 


the wall, at t, but it may, and ought in general to be placed 
beyond it: for when it is placed at the end of the houſe, then the 


effect, beſides other inconveniencies. 


ſcenes will be too ſuddenly diminiſhed, and will have a diſagreeable 
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Again, for the height of the ſcenes.—--The line rs is the per- Fig. z. 


pendicular ſection with the curtain; and the curtain being con- 


ſidered as a picture, conſequently C is the center of the picture; and 


therefore, upon the line rs ſet off the ſeveral diſtances from s, for 
the hanging ſcenes and tops of the fide ſcenes; thus c is for the 
tops of the ſcenes, and ca for the width of the hanging ſcenes ; 


therefore from s, c, a, draw lines to T, which will give the height 


of each ſcene, &c. as in the figure. 


The fide ſcenes are made to project beyond the line Mm, Kc. Fig. 2. 


which meaſures the opening. of the curtain; and they ſhould be 
brought ſo forward upon the ſtage, that a line H b, drawn from 
the ſeat of the eye thro' the corner of the firſt ſcene a, may meet 
the ſucceeding ſcene in the point b, where it is cut by Mm: for, 
by this means, the ſpaces between the ſcenes will not be viſible to 


*The reaſon why Eh is taken for the height of the eye, and not E H, pig. 1. 
is, becauſe ef QP is conſidered as the ground plane upon which the picture 
is ſuppoſed to ſtand. | WE. 9 


many 
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Fig. 3. 


Fig. 2. 


cConſequently, 


Fig. 4. 
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many of the ſpectators; but the whole together will appear like 
one continued picture. In like manner, lines drawn from the 
top corner of each ſcene, as b of the ſcene fb, to the eye, will 
give ca ſor the width of the hanging ſcenes. 

Again, if lines are drawn from H through the points f, g, h, i, 
till they cut the line e D, then theſe points f, g, h, i, will be the pro- 
jections of the eee I, 2, 3, D upon the floor of the ſtage; and 

e oblique line e i, will, to the ſpectators at H, appear 
to be equal to the line e D; ſo that the back ſcene in the line ik, 
will appear to be as far from the eye as the end of the houſe CD; 
and, by that means, the depth of the theatre will appear to be 


- much greater than it really is. 


Having made theſe neceſſary preparations, we will now ed 


to ſhew how to draw repreſentations upon each pair of ſcenes, 


ſo that the whole, when Yared: from a proper point, ſhall appear 
as one continued 8 


To prepare a Pair of Side Scenes for Painting. 


Draw aa at pleaſure, which call the line X interſection that 5 = 
| ſcenes make with the floor of the ſtage ; then from any point c, 
erect the perpendicular c E, and from the plan (Fig. 2.) take the 


diſtances d x, dx, which ths ſcenes x b, x b, are from HT, and 


transfer them from c to b; take alſo the width of each ſcene, and 


transfer it from b to a, as in the figure; then continue Cc down- 


wards, and make c g equal to f1, (Fig. 3.) and draw f h parallel 
to aa: then are ab, da, the ſeats of the ſecond pair of ſcenes, and 


gc their height from the horizontal plane ef QP, (Fig. 1.) And 
ſo alſo for the height of the ſcenes :----From a, b, d, a, draw lines 
parallel to g E, then take the height fb of the ſecond ſcene, 


(Fig. z.) and ſet it from b to i; which gives the proper height. 


Again, for the horizontal line and center of the picture :---Take 
1d (Fig. 3.) and ſet it from g to C, and through C, draw HL 
parallel to aa; then is HL the horizontal line, and C the center 


of the picture. In like manner the diſtance of the eye for each 


pair of ſcenes is to be determined :----"ihus Ed (Fig. 3.) is the 


diſtance of the eye from the ſcene fb; therefore, ſet of CE in 


figure 4, equal to Ed in the third figure: and having got the 


proper diſtance of the eye ſor one pair of ſcenes, &c. we are to 


proceed with our work in the very ſame manner as if it was an 


upright 


Osei . 


upright picture. And the ſame methods are to be taken for all the 


other ſide ſcenes, the back ſcene, &c. taking their breadths from 


the plan, and their heights from the elevation: all which may be 
very eaſily done by drawing a ſmall model, according to the above 


rules, and then transferring the ſeveral parts unto each ſcene, &c. 


Or this may be done by conſidering the curtain as a picture 


which is to repreſent the whole deſign, upon which are drawn the 


ſeveral parts proper for each ſcene; then by reticulating the whole, 


as in the 6th figure, we may transfer the part peculiar to each ſcene, 
in the ſame manner as one picture is copied from another by the 


common method of net-work : but we muſt take great care to 


divide each ſcene exactly in the ſame manner as the ſcene is divided 


by the reticulation upon the curtain. . N 
And here it is neceſſary to obſerve, that ſince the ſpace If, 


(Fig. 3.) which is the diſtance between the ſcenes In and fb, 


repreſents the whole ſpace from I to o; therefore, no part of the 
_ diſtance Jo ſhould be drawn upon the ſcene fb; but all that 


comes within that diſtance, ſhould be painted upon the ſcene In; 


and ſo of the reſt. „„ 
Again, we mult take care to give each ſcene ſuch a projection, 


that a line drawn from the eye through the edge of one ſcene, 


may cut its ſucceeding ſcene in a proper manner; as was obſerved 


before: for which purpoſe we may uſe the following method. 


Set off the ſeveral widths for the opening of the curtain, and width 


of the ſcenes, from the 2d Figure, upon the line af, (which we 


here ſuppoſe the bottom of the model ;) draw alſo the horizontal 
line, &c. then, from the points a, b, c, d, e, f, draw lines to C, 
and make ag equal to In (Fig. 3.); then draw g m parallel to 
af, and ſet off the ſeveral diviſions g h, hi, &c. from g towards m; 
then draw lines from all thoſe points to C, as in the figure. Thus 


figure is a ſet of ſcenes compleated ; where C is the back ſcene, 


which parts in the middle; 1, 2, 3, 4, the fide ſcenes; and the 
prick'd lines a b, &c. are the hanging ſcenes. 


CHAP. 


— — — ä — 


c HAP VII. 
An Abſtract of ſeveral Methods of Pz- 
SPECTIVE; tranſcribed from the moſt 

eminent Authors. 1 8 


Wr HE oldeſt books which we have met with upon the 
e ſubject of perſpective, are, one by VienoLa “, and 
„ I & another by MaRoLois . And theſe two authors 


So A ſeem to us to have laid the plan for every ſyſtem of 
e 3 LU 


perſpective (except Dr. Taylor's and Mr. Hamilton's) 


ſince their time, though few of the authors, who have built upon | 


their principles, have been fo generous as to acknowledge their 
obligations to them ; but, on the contrary, have ſet off their books 
with pompous titles, to allure the public, and to raiſe in them an 
expectation of ſomething new and curious. This, though a 


practice too common among authors, is, in my opinion, an un- 
pardonable tranſgreſſion of the rules of modeſty and plain dealing; 


and therefore to avoid any imputation of this kind, I have con- 


ſtantly acknowledged my obligations to every author, who has lent 


* Vignola was a famous Italian Architect, who flouriſhed in the beginning ” 


of the 15th century; he wrote a treatiſe upon perſpective, which was pub- 


liſhed in 1644, by Filippo de Roſſi, with annotations by Ignatius Danti. 
It was printed in folio at Rome, and is in the Italian language. 
+ This work was printed in folio at the Hague, is in Latin, and was en- 


graved and publiſhed by Henry Hondius in 1615; and though tedious in its 
operations, is nevertheleſs a curious performancſgdſge. 


Different Methods of Perſpective. 


me any aſſiſtance. It was for this reaſon, principally, that I gave 


my book the title of Dr. BRoox TayLor's PERsPECTIVE, &c. - 


But though I muſt acknowledge my work to be generally built 
upon the principles of that ingenious author, I hope, I may at the 
ſame time aſſert, that whoever will compare my ſchemes with thoſe 
that have been before made publick, will find very few but what 
are entirely of my own invention. „ as T6 
The following examples, which are taken from V1cnoLa, 


MAROLOIS, VREDEMAN FRIESE, the JEsVIT, and Pozzo, will 
be ſufficient to ſhew how one author has copied from another, and 
the various methods which have been publiſhed. I ſhall begin 


with VicnoLA's. : 
I. VIGNOLAs METHOD. 
Io put a Cvsz into perſpective. 


Here A C is a perpendicular ſection of the picture; AB is the Plate 


bottom of the picture, and C the center of the picture; E the — 


eye, and ES its height; D is the elevation of the cube, and F its 
plan upon the ground. Now, having ſettled the above requiſites, 
draw lines from every corner of the elevation D, to the eye E, and 


from the plan F draw lines from every corner to the ſeat of the 
eye at 8; and their ſeveral interſections upon the line B C, will give 


the proper meaſures for the height and depth of the propoſed re- 
preſentation. Thus, from the points 1, 2, 3, 4, on the line of 
elevation AC, draw lines parallel to the horizontal line; then 
from the line AB of the plan, take A b, ba, and ſet from 1 to a, 

and take Ac, cd, and ſet from 2 to d; which will give the 


center of the picture, and CE the diſtance of the eye.----Draw 
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Different Methods of Perſpective. | 
out the plan of the croſs, as A, and put it into perſpective, as in 
the figure; then, at any convenient diſtance c, raiſe a perpendi- 


cular cd upon the ground line, and ſet the elevations a, 1, 2, b, 
upon it; then from c, 3, 4, d, draw lines to any point H in the 


horizontal line; after which, draw lines through every angle of 


the plan, parallel to the horizontal line, which will cut the line 


c H, and thereby give the points by which the perſpective B of the 


elevation may be compleated ; laſtly, from every angle of the plan 
draw lines perpendicular to the horizontal line, and from every 
angle of the elevation draw lines parallel to the horizontal line; 

and then, their mutual interſections with each other, will produce 


the propoſed repreſentation, as in the figure.----- The reader is de- 


| fired to compare this with our method in Fig. 3. 


Fig. 4+ 


= Fig. 8. -- 


IIl. JAN VREDEMAN FRIESE's METHOD . 
To put a Cuse into perſpective. 


Make the bottom BP of the picture a ſcale of feet, from this 
find the repreſentations of any number of geometrical ſquares, as 


in the figure.-----Now let it be required to find the appearance of 
a cube abcd, equal to two feet in diameter, and let it be one 
foot from the bottom of the picture.----Make the front face a bed 


two ſquares wide and two ſquares high, - then give two ſquares for 
the depth, and then compleat the figure. TIE re 


1V. The JESUITs METHOD+#. 
To put a Cue into perſpective. 


Draw the plan AB CD, and put it into perſpective, as a bed; 
from thence draw another plan efgh, then, by Marolois's me- 


thod, find the elevation, and then compleat the figure.-----And 
the ſame method is taught by Kircher, in his work, entituled 


Ars magna Lucis et Umbræ, Chap. 3. 
* This book is a folio, in French, was printed at the Hague in 1619. 
It was corrected by Marolois, and engrav'd by Henry Hondius. 


+ This book is in quarto, was wrote originally in French by a Jeſuit at 


Paris, was tranſlated into Engliſh by E. Chambers, and was printed at 
London in 1726. | „ 


V. ANDREA 


* 


one plan, and the height of the elevations, the 


Different Methods of Perſpective. QI 
V. ANDRE A p O Z 2 O METHO PDS. 


1. To put a PARALLELOPIPEDON into perſpective. 


Draw the elevation A, and from thence the plan B; then put tlie Fig. 6. 
plan into perſpective, as ag fd; from the corner a of the plan, 
erect the perpendicular a b, and continue the top of the elevation 

A till it cuts ab in c; from whence the perſpective elevation may 

be compleated by Marolois method: and Fw. got the depth T 


ole * 
may be compleated by Vignola s method. 


2. To put a PARALLELOPIPEDON into perſpeQive, which will 
explain Pozzo's other method. 


Here, in conformity to Vignola's perſpective ſcale, A o is the Fig. 7 
ſection of the picture; AB the ground line; D the elevation of an 
object, and F, H, the plans of two objects parallel to the picture; 
fo likewiſe, E is the eye; ES its height, and I is conſidered as the 
| ſeat of the eye.-----From the ſeveral angles of the elevation draw 
lines to the eye E, and from the ſeveral angles of the plans draw 
lines to I, which will cut BC, and thereby give the elevations 
and the depths of the plans; from whence Figure 8. may be com- 
pleated. Thus, Af, Az, A3, A4, (Fig. 8.) are each equal to 
their correſponding diviſions, A, A2, A3, A4, upon the line 
of elevation A C, (Fig. 7.) and I o, 1 t, &c. are equal to K o, 
K t, &c. of the ſame figure; and AC is equal to the height of 
the eye SE. But I have put every line and point, to explain the 
thing the better. 
| There are ſeveral other ſmaller treatiſes upon per ſpective, and 
particularly one by Bernard Lamy, entitled, Perſpective made Eaſy, 


which, as it contains ſome curious obſervations upon painting, &c. 
is worthy of notice. 115 


» His firſt wa was publiſhed in Latin and Engliſh by John Sturt, 


engraver, 1707 ; and his ſecond baok was n, by mel, in Latin, 
in 1700; and are both 1 in folio. | 
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FE H A . IX. 


Some Cents upon drawing the Repre- 


| ſentation of an inclined Plane, going from 
the Eye, or what is uſually called a Down- 
Hill ; 3 2 Machine for drawing perſpective 
Views, and the Camera Obſcura. 


of a DOWN. HILL. 


of &&XO 5 a Jowa-hill hath always appeared a matter 


+ T F of great difficulty to painters, and this will ever remain 


Fe impracticable, ſince, in the nature of the thing, it is 


impoſſible to be done. g 
For let H L be the horizontal line, and "= F I, F2, F 4 F . 
4 F H, repreſent the ſeveral angles, or inclinations of five different 
hills ; then we may conceive theſe hills to be like ſo many inclined 


planes : and if they are ſuppoſed to vaniſh into lines parallel to 
the horizontal line, then aa is the vaniſhing line of the hill F2; 
bb of the hill F 3; cc of the hill F4; dd of the hill FH, and 


the horizontal line H L is the vaniſhing line of the even ground 


FK; for the ſeveral lines LC, Ld, &c. are parallel to the ori- 
ginal lines F K, F H, &c. From whence we may obſerve that the 


even ground (ſuppoſe aroad ABC) will ſeem to riſe upwards, and 


vaniſh into the horizontal line H L; and the leaſt inclined plane 


will 
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will vaniſh below the horizontal line, and will take up the ſpace 
Dd upon the picture; the next inclined plane will take up the 
ſpace Dc, the next D b, and the next Da; and when the incli- 
nation of the hill is fo great (as F 1) that its vaniſhing line will 
fall below the bottom 75 the picture, then that inclined plane will 


totally diſappear, and therefore can have no place upon the picture. 


So that from hence appears the impoſſibility of repreſenting a down= 


hill, (fingly as ſuch) by the rules of perſpective ; becauſe, what 
we actually know to go down-hill in nature, will, if ever ſo cor- 

rectly drawn upon the picture, appear to riſe upwards; which is 
another ſtrong inſtance of the inſufficiency of perſpective upon 


ſome particular occaſions : for in order to repreſent ſuch an in- 
clined plane, we muſt have recourſe to experience, which will teach 


us to diſpoſe particular kinds of objects in ſuch a manner, as ſhall 


convey to the mind the idea of a down-hill ; ſuch as ſhewing part 
of a figure, or making the tops of lofty objects fall below the ho- 
rizontal line, &c. &c.-----As to the manner of repreſenting hills 
when they are ſideways with the picture, that is ſo very eaſy, as 
not to be worth notice in this place. TS 


-JE A Deſcription of an Inſtrument, that may be uſeful 


in taking extenſive Views, &c. 


_ | | 
parts 3 


on the upper edge of it is a douftail groove to receive the 


perpendicular ruler G, which has one end fitted to it, ſo as to 
ſlide very eaſily; this ruler is 14 inches long, and is divided into 


14 equal parts, and upon the back-fide of it (repreſented by F) is 


a line drawn exactly in the middle, and upon this line is fixed a 
piece of barber's filk, with a little plummet at the end. The ruler 


er AB is 19 inches long, and is graduated into 19 equal pj 
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A is fixed by two ſcrews ac, to two pieces of thin braſs ; and 


theſe pieces of braſs are fixed at the other ends by two ſcrews de 
to a ſtronger piece of braſs bf; this braſs b f goes cloſe to the 
ruler AB, and has a joint at x which turns upon a ſcrew ; below 
this joint is a piece of round braſs about fix inches long, which 
goes into a hole made in the top of the ſtaff, and may be raiſed 


higher or lower, like a barber's block, by means of the ſcrew s; 
part of this ſtaff is CDE, and the whole length is about 3 feet, 
and at the bottom is what we call a rank ſcrew, made of iron and 
fixed to the ſtaff, HI is a wire 22 inches long, with a ſcrew at h 
to go into the hole b; the piece of braſs wire, bent into the Ms 
a i Kk, is 
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i k, is fixed to the wire HI by the ſcrew k; and the part i goes 
into the hole f, in the braſs piece bf. The ſmall wire K L is 
about 12 inches long and is flatted at K, at which place is a little 
hole about 1-8th of an inch in diameter; this wire K L is fitted 
to the holes l, m, n, o, which are made in the larger wire HI, 
and it may be placed higher or lower, by means of a ſmall ſcrew. 
his is a deſcription of the ſeveral parts of the inſtrument; 

we will next ſhew its uſe. „ 5 

Fix a paper upon a drawing- board, as in Fig. To. and divide the 
paper length-ways into 19 equal parts, and perpendicularly into 14 
equal parts; and in proportion as you intend the drawing the larger 
or ſmaller, make theſe diviſions greater or leſs. Then take the ſtaff 
and fix it ſtrongly in the ground, by means of the ſcrew at the bottom, 


and at a convenient diſtance from the proſpect which you intend to 


take. After this, put the inſtrument together as in Fig. 11; and 
fix the ruler AB, exactly horizontal by means of the plummet on 
the perpendicular ruler and the braſs joint x ; then fix the wire K L, 
ſo as to have the eye-hole exactly level with the horizon, that is 


equal to the height of the eye, and take care alſo to have the greateſt = 


diſtance of the eye-hole from the ruler, equal to the whole length 
of the longeſt ruler AB, and never leſs than the diſtance h1.---- — 

Having thus fixed the inſtrument, place yourſelf on a ſeat, and 
proceed to make your drawing in the following manner. Look 
through the eye- hole, and then move the perpendicular ruler in the 
groove, till you get one edge exactly againſt ſome principal object; 
then will the parts upon the ruler ſhew how high the object is from 
the bottom of the ruler (that is from the bottom of the picture) 


and you will alſo have its apparent height; therefore transfer this 


unto the paper in thoſe ſquares which correſpond with the divifions 
upon the rulers, So alſo for the breadths of objects; move the per- 
pendicular ruler fo as to be even with the ſides of an object; and the 


diviſions upon the lower ruler will ſhew their apparent breadths. 


And after the ſame manner, get the places and apparent ſizes of as 
many principal objects as are neceſſary for aſſiſting you in compleat- 
ing the whole drawing; which may be done by this method with 
great exactneſs.----And having finiſhed the drawing, the inſtrument 


may be taken to pieces and put into a box, which may ſerve as a 


drawing-board ; the top M may be ſcrewed into the ſtaff which 
will ſerve as a walking-ſtick, and the ſtool to ſet on may be made 
very portable, ſo that every part of this apparatus may be carried 


by one perſon without any inconvenience. 


I ſhall 


Of a CAMERA OBSCURA, 
I ſhall juſt obſerve that the inſtruments which have been publiſhed 
of this kind, have no diſtance limited for the eye-hole, which 
make all the repreſentations that are drawn by an improper diſtance 
moſt egregiouſly falſe; as is demonſtrated in what we have faid 
concerning the diſtance of the eye in Chap. VI. Book I. and Chap. 
ELWWernR” 85 5 0 e 


III. The Camera Obſcura. 


The 12th figure is a ſmall pocket Camera Obſcura. The lower 
part of this inſtrument is a ſquare box, 4 inches in diameter, with a 


ooking-glaſs E fixed at an angle of 45 degrees. In the middle of 


the fide BC is a ſmall hole 2 inches in diameter, in which goes a 


tube to ſlide 2 inches long, and in that a lens for the object-glaſs. 
The top part F of this box is a piece of ground glaſs to receive the 


image from the looking-glaſs E. But as the picture will be ve 
ſmall, and conſequently the object too much diminiſhed ; there- 


fore, on the top of the box C Da b, is another tube G, with a 


lens of a large magnifying power; which being raiſed higher or 


lower will fo increaſe the ſize of the picture as to make the whole 
view very diſtinct. The fore-part which is left open, may be either 

made like two doors to move upon hinges, or may ſlide in grooves 

for that purpoſe, one of which is abſolutely neceſſary on account of 


cleaning the glaſſes, &c.----This, with the other inſtrument may 


be had of Mr. George Adams, mathematical-inſtrument maker to 
his Majeſty, in Fleet-ſtreet ; and of Mr. Bennet, in Crown-court, 
St. Ann's, Soho, in London. : „„ a 


Plates XX. and XXI. contain ſome common examples, intended 
for the improvement of learners ; the firſt of which takes in a great 


part of the theory and practice of perſpective. 


1 have now gone through with all that was intended upon this 


ſubject, and have uſed my utmoſt endeavours to make this work 


| eaſy to be underſtood and of univerſal application; and muſt 
confeſs myſelf under the higheſt obligations to the Public, ſince 


by the countenance which they have ſhewn to this performance, it 
became neceſſary to publiſh a third edition. 
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N. B. Here would have followed a few remarks on a little piece, 
called, A New TREATISE on PERSPECTIVRE, that has juſt made 
its appearance, which indeed I ſhould not have thought worthy 
comment, had it not been the production of a diſtinguiſhed profeſ- 
for; and that it contains a particular paragraph, which I take to be 
both redundant and extraordinary, and which ſeems, as it were, 
_ obliquely, at leaſt, to reflect upon the inſufficiency of any en- 
deavours I might imagine to have made towards improving the 
art of Perſpective; but, notwithſtanding thoſe remarks have been 
printed, and added to the book, yet in compliance to the in- 
terceſſions of Profeſſor Cowley, I have expunged them; and 

leave it to the public, free from any annotations of mine. 


S. 
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